Dear Windows 3.0 User: 


Welcome to the Windows 3.0 Resource Kit. We developed this Kit to help you get the most 
out of the Windows environment, whether you’re just starting to use Windows or a seasoned 
user. The Resource Kit is designed to provide you with an easy-to-read source of expert 
technical information and reference materials that can help you get more power and 
productivity from Windows. 


We designed the Kit in response to users’ requests for a technically detailed view of 
Windows and how to use it. In doing so, we talked to Windows users and asked them to share 
their personal Windows tips. We also asked our team of Windows technical experts to 
address such topics as boosting Windows performance, running DOS applications from 
within Windows, running networks with Windows, and more. 


In addition to the written information you’ ll find in the Kit, we’ve put together a selection of 
utilities that will help you with everything from basic troubleshooting to designing and 
managing your Windows icons. We’ve also included a couple of fun utilities as well. 


We are offering you the Kit because we are firmly committed to the Windows 3.0 concept 
and want our end users to get the full value from the development time and thought we put 
into Windows. After you’ve had a chance to use the Kit, please take a few minutes to fill out 
the feedback sheet in the Kit and mail it back to us. We’d like to better understand your needs 
as a Windows user so we can serve you better in the future. I hope you find the Kit valuable 
and I look forward to hearing from you. 


Sincerely, 


bi 


Brad Silverberg 
Vice President, DOS/Windows 


Part Number 0035 22079 


THIS NOTEBOOK CONTAINS MICROSOFT AND OTHER THIRD PARTY SOFTWARE. UNLESS NOTED 
OTHERWISE IN ANY PORTION OF THE SOFTWARE, THE FOLLOWING TERMS AND CONDITIONS SHALL 
APPLY TO THE USE OF THE SOFTWARE. For a summary of this information, see “Copyright Information” in the 
Resource Kit Guide section and “Introduction” in the Resource Kit Utilities section of this document. 


MICROSOFT SOFTWARE LICENSE 
Windows Resource Kit 


1. GRANT OF LICENSE. Microsoft grants to you the right to use one copy of the enclosed Microsoft software program 
(“Software”) on a single terminal connected to a single computer (i.e., with a single CPU). You may not network the 
Software or otherwise use it on more than one computer or computer terminal at the same time. 


2. COPYRIGHT. The Software is owned by Microsoft or its suppliers and is protected by United States copyright laws 
and international treaty provisions. Therefore, you must treat the Software like any other copyrighted material (e.g., a 
book or musical recording) except that you may either (a) make one copy of the Software solely for backup or archival 
purposes, or (b) transfer the Software to a single hard disk provided you keep the original solely for backup or archival 
purposes. You may not copy the written materials accompanying the Software. 


3. OTHER RESTRICTIONS. This Microsoft License Agreement is your proof of license to exercise the rights granted 
herein and must be retained by you. You may not rent or lease the Software. You may not reverse engineer, decompile or 
disassemble the Software. 


NO WARRANTY. ANY USE BY YOU OF THE SOFTWARE IS AT YOUR OWN RISK. THE SOFTWARE IS 
PROVIDED FOR USE “AS IS” WITHOUT WARRANTY OF ANY KIND. MICROSOFT AND ITS SUPPLIERS 
DISCLAIM ALL WARRANTIES OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, WITHOUT 
LIMITATION, IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 


NO LIABILITY FOR CONSEQUENTIAL DAMAGES. In no event shall Microsoft or its suppliers be liable for any 
damages whatsoever (including, without limitation, damages for loss of business profits, business interruption, loss of 
business information, or other pecuniary loss) arising out of the use or inability to use this Microsoft product, even if 
Microsoft has been advised of the possibility of such damages. Because some jurisdictions do not allow the exclusion or 
limitation of liability for consequential or incidental damages, the above limitation may not apply to you. 


You may have additional rights, which vary from jurisdiction to jurisdiction. 
U.S. GOVERNMENT RESTRICTED RIGHTS 


The Software and documentation are provided with RESTRICTED RIGHTS. Use, duplication, or disclosure by the 
Government is subject to restrictions as set forth in subparagraph (c)(1)(ii) of The Rights in Technical Data and Computer 
Software clause at DFARS 252.227-7013 or subparagraphs (c)(1) and (2) of the Commercial Computer Software — 
Restricted Rights at 48 CFR 52.227-19, as applicable. Manufacturer is Microsoft Corporation/One Microsoft 
Way/Redmond, WA 98052-6399. 


If you acquired the Software in the United States, this Agreement shall be governed by the laws of the State of 
Washington. 


Should you have any questions concerning the Microsoft software, please write your local Microsoft subsidiary or: 
Microsoft Customer Sales and Service/One Microsoft Way/Redmond, WA 98052-6399. 


Should you have any questions concerning any third party software, please contact the respective owner of such software. 
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CNS RODU CT TaN 


Windows™ 3.0: Resource Kit Guide 


CONTENTS 


There are eight sections to this kit, each designed to address a different aspect of working 
with Microsoft® Windows™ graphical user interface (version 3.0). The topics range from 
installing Windows 3.0, to resource guides, users’ groups, bulletin boards, and other pertinent 
information. 


Knowledge Requirements/User Manual References 


Each article starts with a brief overview of the level of knowledge you should have in order 

to understand the technical aspects of that article. This review also includes cross-references 
to the Windows User’s Guide that will help you get any background information you might 

need in order to take advantage of the material in this kit. 


Kit Sections 
The nine kit sections include: 


. Introduction 

. Installation and Setup 

. Configuring Windows 

. Running DOS Applications and PIFs 
. Networks 

. Troubleshooting 

. Disk Utilities 

. References 
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. Appendix 


SECTION OVERVIEWS 


The following is a brief look at each of the sections contained in this kit. 


Section 1. Introduction 


The introduction consists of this Resource Kit Guide. The sections in the introduction serve 
as a road map to this document. 
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Section 2. Installation and Setup 
There are three parts to Section 2. These include: 


¢ Installation 
This document is a brief review of how to correctly install Windows. 


¢ The Windows Setup Information File (SSETUP.INF) 


This document contains technical information on the Windows Setup program and the 
Setup Information File, SETUP.INF. Setup uses SETUP.INF to install both the Windows 
system and the application files. The document covers information such as: 


— How to change your system settings 

— Having Windows install an application for you 
— How to handle mouse drivers 

— Selecting appropriate fonts 

— Copying files to the Windows directory 

— Installing system files for OEM machines 


¢ Building Windows 3.0: The Windows Files 


This document describes all the files that are shipped with Windows 3.0. It tells how the 
files relate to each other and what each file does. Some of the files described in this 
section include: 


— Drivers for the keyboard, mouse, and displays 

— International support 

— Fonts 

— DOS (MS-DOS® and PC-DOS® operating systems) support components 
— Windows applications 


Section 3. Configuring Windows 3.0 
There are three parts to Section 3. These include: 


¢ Memory Management 


This document tells you how to most effectively manage your machine’s memory while 
using Windows. It offers performance tips and reviews such information as: 


— The different types of memory, including conventional, expanded, extended, and 
virtual memory. 


— How different Windows modes use the various memory types. 


— How WIN.COM starts Windows in the appropriate operating mode for your machine 
and for the amount of memory you have installed. 


¢ Fonts and Printing 


This document starts with an overview of the terms and concepts involved in typography, 
followed by a look at the fonts that Windows uses to form characters on the display, 
including ASCII, ANSI, and OEM character sets. Additional information in this document 
includes: 
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— Understanding printer fonts and how to work with printable screen fonts and 
downloadable fonts. 


— Working with HPPCL printer fonts. 
— Recovering soft fonts after reinstalling Windows 3.0. 
— Working with PostScript printer fonts. 


¢ Tips and Tricks for Configuring Windows 3.0 


This section contains tips and tricks for effectively configuring Windows 3.0. These tips 
have been compiled from industry newsletters, users’ groups, and our own support staff. 


Section 4. Running DOS Applications and PIFs Under Windows 3.0 
There are two parts to Section 4. These include: 


¢ Running DOS Applications and PIFs 
This document describes application and PIF options in detail, including: 
— Advanced 386 Enhanced Mode options. 
— Guidelines for values. 
— Guidelines for when to use a specific option. 


¢ Tips and Tricks for Running DOS Applications and PIFs 


This section contains tips and tricks for running DOS applications and PIFs under 
Windows 3.0. These are tips that have been compiled from industry newsletters, users’ 
groups, and our own support staff. 


Section 5. Networks and Windows 3.0 
There are two parts to Section 5. These include: 


e Networks 


This document starts with a detailed look at how to install Windows 3.0 on network 
servers and workstations. From there, it goes on to cover such topics as: 


— How to load workstation shell software into expanded and extended memory. 
— How to connect network drives and printers. 

— Which network types are supported. 

— How to implement LAN management software. 


e Tips and Tricks for Using Networks with Windows 3.0 


This section contains tips and tricks for dealing with networks in a Windows 3.0 
environment. These network tips have been compiled from industry newsletters, users’ 
groups, and our own support staff. 
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Section 6. Troubleshooting Windows 3.0 
There are two parts to Section 6. These include: 


¢ Troubleshooting 


This document will help you troubleshoot possible problems you could experience when 
you run Windows 3.0 on your hardware. The document covers seven troubleshooting 
categories, including: 


1, Windows Setup procedures. 

2. Running in Real Mode. 

3. Running in Standard Mode. 

4, Running in Enhanced Mode. 

5. Networks and Enhanced Mode. 
6. Printing from Windows. 

7. Display problems. 


¢ Tips and Tricks for Troubleshooting Windows 3.0 


This section contains tips and tricks for troubleshooting Windows 3.0 that go beyond 
those ideas found in the Troubleshooting Windows 3.0 document found in this chapter. 
These tips have been compiled from industry newsletters, users’ groups, bulletin boards, 
and our own support staff. 


Section 7. Resource Kit Utilities and Their Purpose 
¢ Resource Kit Utilities 


This document contains an overview of each of the utilities we have included in this kit. It 
gives a brief explanation of their purpose and how to most effectively use them. Some of 
the utilities’ functions include: 


— Using and managing icons. 

— Creating and editing ICO files. 
— Performing diagnostics. 

— Viewing memory usage. 


Section 8. References and Inclusions 
There are four parts to Section 8. These include: 


¢ Resource Kit Glossary 
This glossary contains over 100 definitions of terminology used in the Resource Kit. 


¢ Resource Directory 


This is a guide to the growing network of support resources available to you as a 
Windows 3.0 user. This guide contains information such as: 


— User Groups and Associations 
— Newsletters and Journals 
— Books on Windows 


— Authorized Training Centers 
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¢ Hardware Compatibility List 


This guide gives you an in-depth look at hardware that is compatible with Windows 3.0, 
including hardware such as: 


— Computers 
— Displays 
— Printers 

— Networks 


e Feedback Sheet 


We’ ve enclosed a feedback sheet, so you can tell us the kind of information you'd like in 
the future and rate the helpfulness of this kit. After you use the kit, please take a few 
minutes to fill out the sheet and send it back to us. We’ll use your ideas to develop future 
updates for your kit. 


Section 9. Appendix 
¢ Appendix A 
This appendix contains a file list for Windows. 


¢ Appendix B 
White Fox Directory 


COPYRIGHT INFORMATION 


There are three categories of information or software included as part of this Resource Kit. 
Each of the three categories has its own level of copyright protection that you should observe 
as you use it: 


1. Microsoft Corporation software and hDC Corporation software — All the software in 
this Kit from either company is fully protected by all applicable copyright laws and is 
furnished under the license agreement located at the front of the Kit binder. This means 
that you are not free to copy this software or the software documentation except under the 
express terms of the agreement. 


2. Shareware utilities — This software is covered under the normal practices for shareware 
— if you use the software, you should register with the company and send in the 
registration fee. With the exception of the software from Microsoft and hDC, the 
remainder of the software that came with your Resource Kit is shareware. 


3. The Resource Kit document itself — The Resource Kit is covered by normal copyright 
law. However, we encourage you to copy sections of the Kit and pass those sections along 
to anyone you know who can benefit from the information. 


REORDERING WINDOWS 3.0 RESOURCE KITS 


If you would like to order additional Resource Kits, call 1-800-642-7676. 


Introduction 5 


SE ru P 


Po rAL EA TION 2A ND 


» 


€ 
a ac 


me 
a i 


oa, 


ie 


e 


he 


Sue ¢ 


si 


> a Y ® > \ 
AS, fe 
Se 
@e 
a 


a Be, yt 


>» 


Windows™ 3.0: Installation 


INTRODUCTION 


This is a brief overview and This is a two-part section. The first section will give you a brief overview and background 
i Ha installing for installing Windows 3.0 using Setup. It is intended as a refresher and closely parallels the 
~~ information found at the beginning of the Windows User’s Guide. For detailed information, 
or if you are having problems, refer to the Troubleshooting section of this document. 


The second part of this section is a detailed technical look at how the Windows Setup 
program installs Windows. Information contained in this technical discussion includes: 
e The two Setup modes (DOS and Windows) 

¢ DOS mode Setup in detail 

¢ DOS mode installation 

¢ Windows mode Setup in detail 

e Windows mode installation 


INSTALLING WINDOWS WITH SETUP 


The Setup program that comes on Disk 1 of the Microsoft Windows disk set installs 
Windows in a straightforward process. From the DOS (MS-DOS and PC-DOS operating 
systems) prompt, type “setup”, and Setup will guide you through the installation: 


Setup will guide you through ¢ It evaluates your computer system to determine what kind of equipment you have. 
the installation process. , 
¢ It copies essential Windows files onto your hard disk. 


¢ It asks you to verify critical information and make changes if necessary. 


After this preliminary stage, Setup loads Windows and: 


e Installs the remaining files. 
e Offers you options... 
— Choosing and configuring a printer. 
— Installing applications. 
— Viewing online documents such as README files. 


You can run Setup again to After installation, Setup works just like any other Windows application. You can run it again 
ei Lele oh or to: 1) review or change some of the options you originally selected, and 2) to add new 
software to your system. equipment or software to your system. See Appendix A in the Windows User’s Guide, 


“Using Setup to Maintain Windows,” for information about making additions or changes. 


Installation and Setup 


Don’t try to install Windows 
by using DOS to copy files 
directly from the Setup disks 
to your hard drive. 


RUNNING SETUP 


During the Setup procedure, you’ll be asked to verify and provide information about the 
following: 

e The directory where you want to install the Windows files. 

¢ The computer you are using. 

¢ Your monitor. 

e Your mouse. 

e Your keyboard and its layout. 


¢ Your language (you can configure in a number of languages, including French, German, 
and Spanish). 


¢ The network you are using. 
¢ The printer and printer port you will use. 


¢ Those applications on your hard disk that you’! want to run with Windows. 


To Install Windows 
Installing Windows with Setup is easy. Follow these steps: 


1. Put the Windows Disk 1 in the drive you want to use for the installation and close the 
drive door. (Windows Setup lets you use any active disk drive.) 


2. Activate the drive by typing the drive letter followed by a colon (:) and press ENTER. 


3. Type “setup” and press ENTER. 


4. Follow the instructions on the screen. 


The Setup program’s instructions should be self-explanatory. If you do have questions about 
any of the procedures or options, you can get online help by pressing the F1 key. 


Note: Don’t try to install Windows by using DOS to copy files directly from the Setup disks 
to your hard drive. The files are compressed and aren't in useable form until Setup 
decompresses them. 


STARTING WINDOWS 


In order to start Windows: 

¢ Type “win” at the DOS prompt and press ENTER. 

The first time you start Windows, the Program Manager window is open with the Main 
Group window open inside it. The other Windows groups are represented as group icons at 


the lower edge of the Program Manager window. The following illustration shows how this 
looks. 
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Windows automatically starts 
in one of its three operating 
modes. 


The type of computer and the 
amount of memory you have 
determine which operating 
mode Windows will select. 
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The applications you installed to run with Windows will determine which icon group 
(Windows applications or DOS applications) you will see on the screen. 


WINDOWS OPERATING MODES 


When you type “win” at the DOS prompt, Windows automatically starts in one of its three 
operating modes: 

¢ Real Mode 

e Standard Mode 

¢ 386 Enhanced Mode 


Your Hardware Determines the Initial Mode 


The type of computer you have and the amount of memory it has will determine which mode 
Windows will initially select: 


e For Real Mode, you’ll need a PC with an Intel 8086 or 8088 processor and 640K of 
conventional memory. 


¢ For Standard Mode, you'll need a PC with the Intel 80286 processor (or higher) and one 


megabyte or more of memory (640K of conventional memory and 256K of extended 
memory). 


¢ For Enhanced Mode, you'll need a PC with the Intel 80386 processor (or higher) and two 


megabytes (or more) of memory (640K of conventional memory and 1024K of extended 
memory). 


To discover which mode Windows is using, open the Help menu from the Program Manager 
menu bar and select “About Program Manager.” 
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There are three operating 
modes for Windows: 

e Real Mode 

e Standard Mode 

e 386 Enhanced Mode 


When you quit Windows, 
Program Manager gives you 
a chance to save the current 
layout of the Program 
Manager window. 


This section is a detailed look 
at how Windows Setup 
installs Windows. 


The Operating Mode Defined 
The three Windows operating modes are defined as follows: 


¢ Real Mode is the operating mode that provides maximum compatibility with previous 
versions of Windows applications. If you want to run applications designed for earlier 
versions of Windows, unless they are upgraded versions that run with Windows 3.0, you 
should start Windows in Real Mode. Real Mode is also the only mode available for 
computers with less than 1 megabyte of memory. 


¢ Standard Mode is the normal operating mode for running Windows. This mode provides 
access to extended memory and lets you switch back and forth among DOS applications. 
Because Standard Mode provides access to extended memory, more Windows 
applications can run at the same time. In addition, all applications run faster because of 
the added memory. 


¢ 386 Enhanced Mode provides access to the virtual machine capabilities of the Intel 
80386 processor. These virtual memory capabilities let Windows applications use more 
memory than is physically available. 


386 Enhanced Mode allows for the multitasking of DOS applications, and gives you more 
control over those applications. For example, instead of having to run DOS applications in 
full screen mode like you would in Real or Standard Mode, you can run DOS applications 
in a window in 386 Enhanced Mode. 


QUITTING WINDOWS 


You can quit Windows from the File menu or from the Control menu. No matter which 
method you use, Program Manager always asks you to confirm your request to quit and gives 
you the opportunity to save the current layout of the Program Manager window. 


If you save the current layout, the next time you start Windows, the same group windows 
will be open in Program Manager, and all group windows, group icons, and program item 
icons will be in the same positions as they were the last time you used Windows. 


This concludes the overview and background part of this section. The second part of the 
section is a step-by-step technical look at the Windows installation process. 


TECHNICAL DISCUSSION: THE WINDOWS SETUP PROCESS 


Installation Process Overview 
You should already be familiar with the WIN INI, SYSTEM INI, and SETUP.INF files before 
reading this section on Installing Windows. 


This section is a step-by-step, detailed look at how the Windows Setup program installs 
Windows. By understanding the step-by-step installation process, you will be better able to 
diagnose and troubleshoot Windows Setup. You will also be in a better position to make 
manual Setup modifications. 


Installation and Setup 


The Windows Setup program functions in two modes: DOS and Windows. In DOS mode, 
Setup: 

¢ Identifies the type of hardware installed in the system. 

¢ Confirms the directory where the Windows files will be stored. 


¢ Installs those essential Windows files that are required before the Windows part of Setup 
can run. 


During the installation procedure, Setup queries you to confirm that your hardware settings 
are correct, and lets you modify the settings if necessary. Setup also lets you install printer 
drivers and/or automatically install applications in the Program Manager groups. 


Ata more technical level, Setup checks the system along the way to make sure it can 
successfully complete the installation procedure. It also lets you upgrade your machine from 
previous versions of Windows. Setup also: 

e Installs printer drivers. 

¢ Installs applications in Program Manager groups. 

¢ Installs third-party drivers. 

¢ Does maintenance functions. 


(However, these issues are not included in the scope of this section.) 


The technical description of the Setup procedure below will allow you to better understand 
the process behind Windows Setup. The focus is Windows installation. 


DOS Mode Setup 


The DOS mode of Setup: The DOS mode of Windows Setup initially does two things: 
1. Detects hardware. 
2. Copies required files. 


1. Detects the hardware on the system. 
2. Copies the necessary Windows files to the Windows directory that the user specifies. 


These actions may seem simple, but actually require a lot of processing by Setup: 


1. DOS mode Setup begins by drawing the welcome screen, “Welcome to Setup”. 


2. After posting the screen, Setup saves any command-line parameters (such as “‘/n”), the 
processor type, and the free memory that is still available for later use. (In order to ensure 
that it will be able to access its information file, Setup checks to see if it can read the 
SETUP.INF file, and that the file is not corrupted.) 


3. Next, Setup checks to see that the DOS version is valid (greater than or equal to 
version 3.10). 


If either the DOS version check or the SETUP.INF check fails, Setup posts a message box to 
signal that failure and exits. 


If the DOS version and the SETUP.INF are okay, Setup then checks the path to see if the 


same version of Windows 3.0 has already been installed on the system. If so, Setup switches 
to maintenance mode and performs simple updates of the system drivers. If the same version 
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Setup searches local fixed 
disks for previous versions of 
Windows. 


If you have a previous version 
of Windows installed, Setup 
does an Easy Update. 


Once hardware detection 
routines are completed, 
Setup shows you 
configuration information. 
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of Windows is not found, then Setup checks to make sure that at least 376K of conventional 
memory is available. Setup fails if the required memory is not free. If the memory is free, 
then Setup begins the installation. 


DOS Mode Installation 

Once the screen is cleared, Setup looks down the path for a previous version of Windows. If 
it cannot find Windows on the path, Setup searches through each of the local fixed disks for 
Windows. The search is actually performed in two steps: 


1, Setup looks for previous versions of Windows 3.0. 
2. If necessary, Setup searches for Windows version 2.x. 


If no previous version of Windows is found on the local drive(s), Setup uses the default 
directory (“defdir”) found in the SETUP.INF file. 


You Can Modify the Path 

You will now get a path suggestion with the appropriate message to install Windows. 

This gives you a chance to modify the path. When you accept the directory path to install 
Windows, Setup checks to make sure that the path is valid, and that you’re not installing 
Windows in the same directory as the source files. If you try to do this, a warning is posted, 
and you’re then allowed to modify the directory path. 


If Windows 2.x is on the destination path, you'll be asked if you want to upgrade your 
Windows 2.x installation or enter a different destination path. 


Easy Update 


If the destination path is to a previous installation of Windows 3.0, Setup performs the 
following Easy Update: 


1. Copies the files listed in the [win.upd.root] section of the SETUP.INF file to the Windows 
destination directory. 


2. Copies the files listed in the [win.upd.drivers] section of the SETUP.INF file to the 
Windows destination SYSTEM subdirectory. 


3. Deletes the old WINVER.EXE file and replaces it with the current version. 
4. Posts the closing screen, allowing you to reboot or return to DOS. 


If it’s not an Easy Update, Setup checks to see if you have turned off auto-detection via the 
““i” command-line parameter. If the switch has not been set, Setup performs auto-detection. 


Auto-detection Identifies Hardware 

The Auto-detection code executes routines that identify specific hardware devices. Setup first 
checks for the machine type, then checks the display, keyboard, mouse, and network devices. 
Following the detection routines, Setup checks the display type against the processor type to 
make sure the display type is supported for 386 Enhanced Mode Windows. (EGABW and 
EGAMONO are not supported if you’re running Enhanced Mode Windows.) 


Once the detection routines are completed, Setup shows you the configuration information 


and lets you modify the settings if they need to be changed. An example would be a specific 
display type that requires an OEM-specific disk containing the necessary drivers. 
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Setup modifies SYSTEM.INI 
to support your hardware. 


Setup must be the shell. 


Files in the [boot] section of 
SYSTEM.INI are copies to the 
Windows SYSTEM 
subdirectory. 


When you’ve accepted the system configuration settings, Setup copies the appropriate files 
which are required to start Windows in Real Mode and prepares a minimum SYSTEM.INI 
file to start the Windows portion of Setup. If Setup is performing an installation to a local 
disk, Setup copies SETUP.EXE to the Windows root directory, and the SETUP.INF file to the 
Windows system subdirectory. Next, it copies the [windows] section, followed by the 
appropriate Windows logo code and the logo data files. Then it renames the SYSTEM.SRC 
file as SYSTEM.INI. 


Setup Modifies SYSTEM.INI to Support Your Hardware 


To prepare to set up Windows mode, Setup modifies the SYSTEM.INI file to support the 
hardware configuration. 


1. The [boot] section is modified, updating the following entries: system.drv, display.drv, 
keyboard.drv, mouse.drv, fonts.fon, oemfonts.fon, sound.drv, comm.drv, fixedfon.fon, 
language.dll, and network.drv. 


2. The [keyboard] section is modified, updating the following entries: keyboard.dll, 


oemansi.bin, type, and subtype. 
Note: For most U.S. installations, the “type” entry is the only entry that is modified. 


“Setup” Must Be the Shell 


Before Windows-mode Setup can install the remaining Windows files, “Setup” must be the 
shell, so the “shell” entry in the [boot] section is set to “Setup”. Following that modification, 
the [boot.description] section is filled with the text strings that are used by Setup when you 
want to view their current configuration in a format understandable to the non-technical 
Windows user. 


The files listed in the [boot] section of the SYSTEM.INI file are now copied to the Windows 
SYSTEM subdirectory. The names of the actual drivers will depend on the machine 
configuration. Normally, the following files are copied: 


° system.drv 
e display.drv 
¢ keyboard.drv 
¢ mouse.drv 
¢ fonts.fon 

¢ oemfonts.fon 
e sound.drv 

°* comm.drv 

e fixedfon.fon 


Once these system files are copied, the keyboard.dll file and the oemansi.bin file (if 
necessary) are copied to the Windows SYSTEM subdirectory. 


The next modifications to the SYSTEM.INI file are changes that Windows Setup will use. 
The DOS half of Setup knows which files need to be copied to support the non-essential 
files, and it passes this information to the Windows half of Setup by writing the information 
in the SYSTEML.INI file in a format that includes which Windows disk contains the specified 
file. The “286grabber” entry is modified first, then, if the configuration will support 386 
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Before Windows runs, it 
loads WIN.COM. 
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Enhanced Mode, the “386grabber” entry is modified. This is followed by these entries in the 
[386Enh] section: 


e device=DISK: VDDNAME 
e device=DISK:EBIOS 


e any machine-specific settings, such as EMMExclude 


Windows Loads WIN.COM 


Before Windows runs, it loads WIN.COM (which displays the logo screen and determines 
the mode in which Windows will run). WIN.COM is built in the Windows directory by 
joining the WIN.CNF file with the correct logo code and logo data files from the Windows 
installation disks. 


Last Step Before Starting “Windows Mode” Setup 

The last step before starting the Windows half of Setup is to build the command line to pass 
to Setup (the command-line parameters are switches that follow an executable name and 
which tell a program to execute in a specific way). First, the name of the application to 
execute is read from the SETUP.IMNF file’s “exec” entry in the [data] section. The entry is 
“win.com”, 


Next, the default command line is read from the “execcmd” entry, “/r /q:”. Following the 
default settings, the DOS mode Setup may pass the following command-line parameters 
depending on the installation configuration: 


Command Meaning 

-€ EGA.SYS must be installed in CONFIG.SYS. 

-U Network type installation. 

-O Upgrade type installation. (Upgrading old Windows version). 
-2 Win286 installation. 

-3 Win386 installation. 

-m Update DOS mouse driver. 

-h: himem switch. 


Finally, the call is made to “DosExec” to start WIN.COM using these command-line 
parameters. 


Transition: DOS Mode to Windows Mode 

At the completion of DOS mode Setup, Windows starts in Real Mode. If you’re installing 
from disks, Setup executes Windows mode while disk 2 is in the drive. In order to execute 
Windows mode, Setup passes command-line parameters to WIN.COM. If DOS mode Setup 
fails, or if Windows mode Setup hangs, it is most likely that Setup has failed to detect the 
correct hardware on your system (or you have provided Windows with incorrect hardware 
information). For more information on Setup failure, see “The Windows Setup Information 
File (SETUP.INF)” in this document. 
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Once the Windows code is 
executed by the DOS half of 
Setup, it loads the drivers, 
fonts, and Windows DLLs. 


Setup reads the 

command-line parameters 
from the DOS half of Setup 
and sets flags for later use. 


Setup copies the Windows 
files and applications. 


Setup updates the 
system-level files. 


Windows Mode Setup 

When it is executed by the DOS half of Setup, the Windows code is executed for the first 
time on the system. At this point, all of the essential drivers, fonts, and Windows DLLs 
(Dynamic Link Libraries — Kernel, User, and GDI) are loaded. You’ll see the Windows 
background color drawn on the screen (typically light gray), followed by the mouse cursor 
(as the mouse driver is loaded), and finally by the Windows Setup screen (a gradient blue 
wash). 


At the same time, Windows Setup is loading the SETUP.INF file into memory and searching 
for the [blowaway] section. It trims down the file at that section, discarding unnecessary 
sections to minimize the memory overhead for the file. For more information on [blowaway], 
see “The Windows Setup Information File (SETUP.INF).” 


Setup then checks to make sure that it is the boot shell. If it is not the boot shell, then Setup 
goes into maintenance mode, posts a dialog box, and lets you change your system settings. If 
Setup is the boot shell, then Setup obtains the Windows directory path. Setup now reads the 
command-line parameters from the DOS half of Setup and sets flags for later use. 


Now the screen elements are drawn: 


e Gradient blue screen wash 
¢ Exit and Help buttons 
¢ Help Window 


Next, the Install Dialog box is posted, asking you if you want Setup to install applications 
and printer(s), or if you would like to view the README files. Setup then saves these 
options for later use. 


Windows Mode installation 


Setup Coples the Windows Files and Applications 

Setup now uses the configuration information to copy the Windows files and applications to 
the appropriate directories. The “win.copy”, “win.copy.net”, and “win.copy.386” sections 
listed in the SETUP.INF file are copied if the machine is: 

¢ Running an 80286 processor 

¢ Installed on a network 


¢ Running an 80386 processor 


(If Setup is performing a network installation on an 80386 machine, the “.net” sections are 
copied, not the “.386” sections.) 


Setup Updates the System Files 


Next, Setup updates the system level files — copying the necessary 286 grabber and 
updating MOUSE.COM, MOUSE.SYS, and EGA.SYS (if necessary). Then Setup looks in 
the SETUP.INF file and: 


¢ Checks to see if additional files need to be copied for virtual driver support 
¢ Copies the virtual mouse driver file(s) 
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Setup copies the screen fonts 
and modifies the SYSTEM.INI 
files. 


If Setup finds incompatible 
drivers, it will post a 
message box. 
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¢ Updates the virtual mouse driver entry in [386Enh] section of the SYSTEM.INI file 
¢ Copies the virtual network drivers and the associated help files 
¢ Copies any optional network files 


¢ Updates the appropriate sections of the WIN.INI and SYSTEM.INI files, including the 
[386Enh] section of SYSTEM.INI 


If appropriate, it also copies: 


¢ The 386 grabber, along with the old matching application fonts (such as 
EGA80WOA.FON) 


¢ The virtual display device files (with appropriate modifications to the SYSTEM.INI file) 


Before completing this routine, Setup also makes appropriate modifications to the EBIOS 
section of the SYSTEMLINI file. 


Setup Copies the Screen Fonts and Modifies SYSTEM.INI 

Now Setup will copy the appropriate screen fonts, matching the aspect ratio of the display 
driver with those of a given font set (A-F), and copies the desired font set to the Windows 
SYSTEM directory, updating the WIN.INI file appropriately. It always copies the continuous 
scaling fonts (vector fonts). 


After completing the above steps, Setup now modifies the “shell” entry in the SYSTEM.INI 
file. Setup changes it from “Setup” to “Progman” (the Windows Program Manager) as is 
specified in the SETUP.INF file’s [shell] section. Next, Setup starts the Program Manager 
and sends DDE messages to the Program Manager to create the groups and install the group 
items as defined in SETUP.INF. 


To make sure the CONFIG.SYS contains the desired drivers, such as HIMEM.SYS and 
SMARTDRV.SYS, Setup: 


1. Opens the CONFIG.SYS file. 
2. Searches the file looking for the desired drivers. 
3. Removes the incompatible drivers. 


If Setup needs to update the Himem driver, it looks in the SETUP.INF file and copies the 
files listed in the [copy.himem] section of the SETUP.INF file. 


SmartDrive is Installed 

If SmartDrive is not installed in the system, and the system has enough extended memory to 
make SmartDrive worthwhile, Setup will install SmartDrive in the recommended 
CONFIG.SYS file. If RAMDRIVE.SYS is installed in the CONFIG.SYS file, Setup will 
update it; but unless Ramdrive is already installed, Setup will not install Ramdrive. 


Incompatible Drivers 


If Setup finds incompatible drivers, it will post a message box indicating that incompatible 
drivers have been found. In addition, the FILES variable is checked to make sure that the 
number of file handles is at least 30. Following these modifications, you’ll be prompted with 
a dialog box that asks you if: 
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¢ The changes should be made automatically. 
¢ You want to review and edit. 
¢ You want to save the suggested changes in a backup file. 


Depending on your response, Setup takes the appropriate action. 


Setup Updates from Windows 2.x 


If Setup is updating Windows from version 2.x, it checks the [wininiupdate] section of the 
SETUP.INF file. The section may look something like: 


Cwininiupdate] 

extensions,pcx, pbrush.exe *.pcx" 
extensions,bmp,"pbrush.exe *.bmp" 
extensions,rec,"recorder.exe *.rec" 
ports. FILE:,*" 

ports, LPT1.052:,** 
Hors LP IZ. 8323," * 

ports ,COM3: , *9600,n,8,1" 
ports,COM4:,"9600,n,8,1" 

windows ,device,"" 

windows ,documents, "txt" 
windows,programs, "pif com exe bat” 


where the format is: 
section, entry (left hand side) and value (right hand side). 

For example, the following addition is made to the [extensions] section of the WIN.INI file: 
[extensions] pcx=pbrush.exe *.pcx 


In addition to adding the above entries to the WIN.INI file, Setup also deletes the entries in 
the devices section of the WIN.INI file. 


Completing Setup 


To complete the Windows Setup of the Windows files, Setup renames WINVER to 
WINVER.EXE. 


Windows is now installed on your system. 


If you have selected additional options, such as installing printers or installing applications 
into the Program Manager, Setup will call routines to perform these tasks. 
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Windows™ 3.0: The Windows™ Setup Information File (SETUP.INF) 


BACKGROUND INFORMATION YOU’LL NEED FOR THIS SECTION 


You'll need a general understanding of terms such as code page, DLL, and INI. files. 
Specific background information for the section can be found in the Windows User's 
Guide in the “Welcome to Windows” section; in Chapter 1, “Getting Started” ; and 
in Appendix A, “Using Setup to Maintain Windows.” Also, see the Glossary for 
definitions of the terms you find in this article, and read the next section, “Building 
Windows.” 


INTRODUCTION 


This section was written for anyone, including network administrators, who needs to modify 
the Windows SETUP.INF file. You might want to modify a file if you wanted to customize 
the Windows installation to have your applications installed automatically. You might also 
modify the file to install printer or display drivers, or to reflect changes in your hardware 
configuration. 


This section includes information such as: 


¢ A detailed list and description of the options available to you within the SETUP.INF file, 
including: 


— Defining programs you want to automatically run at the end of Setup. 
— The default settings for Setup. 

— The display options that are available to you. 

— Network specification options. 


¢ A look at how to use the Program Information File (PIF) section for installing DOS 
(MS-DOS and PC-DOS operating systems) applications. (Also see the “Running DOS 
Applications and PIFs” section of this document.) 


INSTALLING WINDOWS 


This section of the Resource Kit provides technical information on the Windows Setup 
program and on the Setup Information File, SETUP.INF. Setup uses SETUP.INF to: 


e Install the Windows system and application files 
e Create Program Manager groups 
¢ Install items for both Windows and DOS applications in Program Manager groups 
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Windows Setup installs 
Windows on your system. 
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Windows File Categories 
The following is a list of the file categories for Windows 3.0. A detailed look at the 
individual files that make up these categories follows in the next section, “Building 
Windows.” 
¢ Codepage Translation Files 
¢ Desktop Bitmap Files 
¢ Device Driver Files for: 
— Display Adapters 
— Keyboard Support 
— Mouse Support 
— Network Support 
— Printer Support 
¢ DOS Device Files 
¢ Dynamic Link Libraries (for Foreign Language Support) 
e Dynamic Link Libraries (for International and Non-Standard Keyboard Configurations) 
¢ Windows consists of: 
— Actual Screen Logo Files 
— Core Files 
— Data Exchange Files (between Non-Windows Applications and Windows) 
— DOS Driver Files 
— Executable Application Files 
— Font Files 
— Grabber Files 
— Help Files (for both Network Drivers and Printer Drivers) 
— README Files 
— Screen Display and Opening Screen Logo Files 
— Virtual Support Files 


SETUP 


Windows Setup is the utility which installs Windows on your system, either from disks, or 
from a network server. Setup can also be used to maintain your system from within 
Windows. If you need to change any of your system settings, simply go into Setup and make 
the changes. Setup will tell you if it needs any of the installation disks. For now, we’ll focus 
on the initial installation of Windows on a system. 


The key file that Setup uses is SETUP.INF, which provides Setup with: 


¢ All of the configuration options available to Windows 
¢ Related files 

¢ Groups that the Program Manager will set up 

Let’s take a closer look at the file. 
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SETUP.INF 


SETUP.INF is a text file formatted in a similar manner as the Windows Initialization (INI) 
files. Each section is identified in [square brackets], with keywords and assignments under 
section headers. There are comments above most section headers, and, although they tend to 
be rather brief, they do provide useful information. We’ll go through section by section to 
clarify the usefulness and configuration options in the SETUP.INF file. 


Setup [setup] 
The only information that gets passed to SETUP is the location of the help file. All systems 
should have something similar to: 


help=setup.hlp 


Run [run] 
If you have a custom Under the “run” section, you can specify any programs that should be run at the end of 
application you wish to run, Setup. If you have a custom application that you wish to run, you can place an entry here. 


place tha enthy ataits point. For example, if you want to run Swapfile after Setup is complete, you simply enter the 


following in this section: 


“swapfile” 


Dialog {dialog} 


The dialog section contains the dynamic strings used in the Setup dialogs. The four keywords 
and the default text strings are: 


caption = “Windows Setup” 

exit = “Exit Windows Setup” 

title = “Installing Windows 3.0" 

options = "In addition to installing Windows 3.0, you can:" 


Data [data] 
The data section defines many of the default settings for Setup. 


This section contains many of Min hard disk space required for installation. 
the default settings for Setup. neededspace386 = 6300000 

neededspace286 = 4500000 

neededspaceNet = 200000 


Name of the Windows startup program 
Startup = WIN.COM 


Default dir for installing Win, MUST include a drive letter 
defdir = C:\WINDOWS 


— SCFreen Wessages — 


short name of the program 
shortname = Windows 


long name of the program (including version) 
welcome = “Microsoft Windows Version 3.00" 


Default language driver. 
deflang = usa 


DefCodePage defines which translation table to use if we cannot get 


code page information from DOS ie we are not under 3.30 or newer. 
defxlat = 43/7 
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Windows can install your 
in-house applications from 
disk. 


This section identifies which 
files the DOS portion of 
Windows Setup will copy. 
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this indicates what country you are in via the country keyboard 
DLL. we special case the usadl1 to see if we are in the USA 
defkeydll = usadl] 


exec "win.com” 


Name of a program invoked after completing setup 
execcmd = “/r /q:” 


This is the logo data file that will be used in the case of 
installation of a Windows 2.X display driver. 
2xlogodata = 2:cgalogo.rle 


> this is the cmd line that is executed for the online docs 
readme = “notepad /.setup readme.txt” 


Disks [disks] 

The comments for the disks section are self-explanatory. If you wish to have Windows install 
your in-house applications from disk, you can add a sixth disk, labelling it as appropriate, 
and indicate which files must be copied from the disk in later sections of SETUP.INF. 


There must be a disk name for each disk number used. The disk number “OQ” is reserved to 
represent the Windows Setup directory. 


The format that you use is: 


n = path,disk name,disk tag file 


where: 
n = disk “number” 1-9, A-Z (single character only) 
path = path of disk n 
name = name of disk n 
disk tag = a file on disk n (used to determine if disk is in drive) 
[disks 
l »"Microsoft Windows Disk #1",diskl 


3.0 
,"Microsoft Windows 3.0 Disk #2",disk2 
,"Microsoft Windows 3.0 Disk #3",disk3 
."Microsoft Windows 3.0 Disk #4"*,disk4 
,"Microsoft Windows 3.0 Disk #5",disk5 


Now tt won es 


Z 
3 
4 
5 


Windows.System [windows.system] 


The windows.system section identifies which files the DOS (MS-DOS and PC-DOS 
operating systems) portion of Windows Setup will copy into the Windows SYSTEM 
subdirectory. There is a later section which can be used to have the Windows portion of 
Setup copy files to either the Windows directory or the Windows SYSTEM subdirectory. 
Note here that Setup is copying over only the Real Mode files for Windows, as the Windows 
portion of Setup does not make any assumptions about the presence of HIMEM drivers or 
extended memory. It is very important to remember that Windows Setup does not run 
protected-mode Windows, because we can’t assume that the HIMEM.SYS driver is loaded. 


[windows.system] 
l:kernel.exe 
1:gdi.exe 
l:user.exe 
l:win.cnf 
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Windows [windows] 

The windows section identifies which files the DOS portion of Windows Setup will copy into 
the Windows directory. Note the “,Net” following WIN.SRC and SYSTEM.SRC which tells 
SETUP to copy only these files if Windows is being installed to run over a network 

(SETUP /N). 


[windows ] 

:setup.hlip 

:win. Src wNet 
:system.src Net 
:winhelp.exe 
:winhelp.hlp 


— oes ps 


Shell [shell] 


The shell section tells Setup The shell section tells Setup which application to install as the Windows Shell. 
which application to install 
as the Windows Shell. 
[shell] 
progman.exe, “Windows Program Manager” 

Display [display] 

You can manually select which display type Windows will be installed for and match the 

system character sets with the display selection. 


The display section allows the user to manually select which display type Windows is to be 
installed for, and to match the system and OEM character sets with the display selection. The 
keyword (the profile of the driver) is followed by: 

e The driver filename 

¢ Description of the driver 

¢ Resolution 

¢ 286 Grabber 

¢ Logo code 

e Virtual display driver (VDD) — the Enhanced Mode support for the display driver 

¢ 386 Grabber (supporting Windowed VMs, selecting text in a windowed VM) 

¢ Information on whether or not an EGA.SYS driver needs to be installed 

¢ Logo data (logo bitmap) 


The entry for the 8514 (high resolution IBM display) driver is shown below: 


[display] 
8514 = 1:8514.drv, “8514/a”", “100,120,120", 3:vgacolor.gr2, 2:vgalogo.lgo, 
4:vdd8514.386, 4:8514.9r3,, 2:vgalogo.rle 


The numbers followed by colons identify the Windows installation disk that contains that 
file. If you install Windows from a server where all the files exist in a single directory, the 
disk numbers are ignored. 


*.GR3 [*.GR3] 

The *.GR3 sections are used to specify which fonts need to be copied to support the 
Enhanced Mode Grabber used as the section header (the grabber “grabs” the DOS screen and 
translates it so that Windows can use it). If codepage 437 (IBM standard for character 
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Use this section to map the 
keyboard shortnames to the 
actual drivers. 


You can create a shoriname 
to refer to the keyboard 
description text and denote if 
a keyboard-specific library is 
to be installed. 


Use this section for foreign 
language support. 
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2227WOA.850 files are copied. Again, the disk identifier precedes the font filename. A 
sample 386 Enhanced Mode Grabber entry is shown below: 


[VGAMONO.GR3] 

4:CGA40W0A.FON,4:CGA40850. FON 
4: CGA80W0A.FON,4:CGA80850.FON 
4: EGA40WOA.FON,4:EGA40850.FON 
4: EGA80W0A.FON,4:EGA80850.FON 


Keyboard.Drivers [keyboard.drivers] 


The keyboard drivers section is used to map the keyboard shortnames (abbreviated 
descriptors) to the actual drivers. The keyboard shortnames are used in the [machines] 
section. The keyboard drivers section is listed below: 


[keyboard.drivers ] 


kbd = 1: keyboard.drv 
kbdoli = ]:kbdoli.drv 
kbdhp = 1:kbdhp.drv 


Keyboard.Types [keyboard.types] 


The keyboard.types section is used to create a shortname to refer to the keyboard description 
text and to denote if any keyboard-specific library is to be installed. (The shortname is used 
in the [machines] section.) The keyboard.types section is listed below: 


(keyboard.types] 

; The drivers are more specific to the machine while the types listed here 
; are more specific to the type of keyboard. In the USA 

; (if devkeydl] == usadl1) and the DLL field in not NULL the listed DLL 

; must be installed. 


t3sOalat = “All AT type keyboards (84 - 86 keys)” ,nodl | 
tls2ata&t = “AT&l °301’ keyboard” ,nodl | 
tls4atat = “AT&T °302’ keyboard” »nodt| 
t4sOenha = “Enhanced 101 or 102 key US and Non US keyboards” ,nod11 
t3sO0hpl = “Hewlett-Packard Vectra keyboard (DIN)” nod! | 
t4s40oliv = “Olivetti 101/102 A keyboard” nod | 
tlsOoliv = “Olivetti 83 key keyboard” ,nodl] 
t3sl0oliv = “Olivetti 86 Key keyboard” nod! | 
t2sloliv = “Olivetti M24 102 key keyboard” ,usadl] 
tls42oliv = “PC-XT 83 key keyboard” nod] 
tlsOpcxt = “PC/XT - Type keyboard (84 keys)” »nodi1 


Keyboard.Tables [keyboard.tables] 


This section is self-documenting. This section is of interest only if you need foreign language 
support. If a DLL (dynamic link library) is required by the keyboard type, the keyboard 
tables map the DLL name to the actual file name and disk location. 


[keyboard.tables] 

; These are the dll that must be installed in system.ini for languages other 
; than english. For example, the entry in system.ini for a Belgium setup 

; would be keyboard.dl] = kbdbe.dl}. Also, US keyboards types 1,3, and 4 

- do not require that a DLL be installed. Types 0,2,5, and 6 require that 

; the kbdus.d]l] table be installed in system.ini 


beldl|] = 2:kbdbe.dll , “Belgian” 

bridll = 2:kbduk.dll , “British” 

dand|] = 2:kbdda.dl1 , “Danish” 

dutd|]1 = 2:kbdne.dl] , “Dutch” 

find|! = @:kbdfi.dil . “Finnish” 

fred|]] = 2:kbdfr.dll , “French” 

cand|] = 2:kbdca.dll , “French Canadian” 
gerd|l] = 2:kbdgr.dll , “German” 

jced|1] = 2:kbdic.dl!] , “Icelandic” 
jtad]1] = 2:kbdit.dll , “Italian” 
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latd]] = 2:kbdla.dj1l , “Latin American” 
nord]] = 2:kbdno.dll , “Norwegian” 
pord!] = 2:kbdpo.dll , “Portuguese” 
Spad]] = 2:kbdsp.dll , “Spanish” 

swed]] = 2:kbdsw.dll , “Swedish” 

swfd]] = 2:kbdsf.dll , “Swiss French” 
swgd]] = 2:kbdsg.dll , “Swiss German” 
nodjl = ws” 

usadil = 2:kbdus.dl1l , “US” 

usdd|l] = 2:kbddv.dll , “US-Dvorak” 
usxd]] = 2:kbdusx.dl1, “US-International” 


Codepages [codepages] 

The codepages section is used if a codepage other than codepage 437 is installed in the 
system. If SETUP detects that a different codepage is installed, it will install the appropriate 
translation table file and OEM font (VGA resolution only), The codepage section is shown 


This is a table of the pointing 
devices that are supported by 
Windows 3.0. 


below: 
[codepages] 
‘ Xlat Table OEM Font description. 
863 = 2:xlat863.bin, 2:vga863.fon, “French Canadian (863)” 
861 = 2:xlat861.bin, 2:vga86l.fon, “Icelandic (861)” 
865 = 2:xlat865.bin, 2:vga865.fon, “Norway & Denmark (865)” 
850 = 2:xlat850.bin, 2:vga850.fon, “International (850)” 
860 = 2:xlat860.bin, 2:vga860.fon, “Portuguese (860)” 
437 = ‘ . “Standard (437)” 


Pointing.Device [pointing.device] 


This section is a table of the supported pointing devices (such as a mouse) for Windows 3.0. 


The information is as follows: 


¢ Profile name 

¢ Mouse driver (filename) 

e Description 

¢ Enhanced Mode support file 


e Associated DOS mouse driver base name 


The format is shown below: 


Cpointing.device] 


;profile = mouse driver, description, vmd, dos mouse driver base name 

hpmouse = l:hpmouse.drv, “HP Mouse (HP-HIL)”, x:*vmd,mousehp 
Imouse = 1:]mouse.drv, “Logitech serial mouse”, x:*vmd 

Imouse2 = 1:mouse.drv, “Logitech bus or PS/2-style”, x:*vmd,mouse 
ps2mouse = 1:mouse.drv, “Microsoft, or IBM PS/2", x:*vmd,mouse 
msmousel = 1:msmousel.drv,”Mouse Systems (or Visi0n) connected to COM1:", x:*vmd 
msmouseé = 1:msmouse2.drv,”Mouse Systems (or VisiOn) connected to COM2:", x:*vmd 

nomouse = 1:nomouse.drv, “No mouse or other pointing device”, x:*vmd 
kbdmouse = 1:kbdmouse.drv,"Olivetti/AT&T Keyboard Mouse”, xX: *vmd 


The “x:*vmd” on the right-hand side is used to indicate that this file does not actually exist 
on the installation disks, but is built into WIN386.EXE. 
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Use this section to map the 
Windows mouse driver to the 
right DOS mouse driver. 


This is the network section 
format. 
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Dos.Mouse.Driver {dos.mouse.driver] 


The dos.mouse.driver section is used to map the Windows mouse driver to the appropriate 
DOS mouse driver, which Setup updates for compatibility with Windows 3.0. The section is 
as follows: 


[dos.mouse.drivers] 
; Dos Mouse drivers. 
mouse.sys = 4:mouse.SYS, “MS Dos Mouse driver .SYS ver 7.XX” 
mouse.com 4:mouse.com, “MS Dos Mouse driver .COM ver 7.XX” 
mousehp.sys = 4:mousehp.SYS, “HP Dos Mouse driver .SYS ver 7.XX” 
mousehp.com = 4:mousehp.com, “HP Dos Mouse driver .COM ver 7.XX” 


Network [network] 

The network section is used to associate the profile name with the appropriate files that must 
be installed to support the network from within Windows. The information for the section is: 
¢ Profile, driver (drive:filename) 

¢ Description 

¢ Associated help file 

¢ Optional file 

e Section name to add/modify in the WIN.INI file 

¢ Section name to add/modify in the SYSTEM.INI file 

e Enhanced Mode support files 


The network section has the following format (note: the font used is due to space 
considerations): 
(network] 


:Prof Driver, Description, HelpFile,OptFile,WininiSectName,SysiniSectName,VDD,VDD,n... 
3comopen = 2:msnet.drv ,°3Com 3+Open LAN Manager (XNS only)", ,,,3Com_net,x:*vnetbios,x:*dosnet,4: ]lanmanl0.386 


3comshare = 2:msnet.drv ,"3Com 3+Share", ,,,3Com_net,x:*vnetbios,x:*dosnet 

banyan = 2:msnet.drv ,“Banyan VINES 4.0", ,,,Banyan_net,x:*vnetbios,x:*dosnet,4:baninst. 386 

lanmanlx = 2:msnet.drv ,"LAN Manager 1.x (or 100% compatible)", ,,.,,x:*vnetbios,x:*dosnet,4:]lanmanl0.386 
lanman2b = 2:msnet.drv ,"“LAN Manager 2.0 Basic (or 100% compatible)", ...,x:*vnetbios,x:*dosnet 

lanman = 2:lanman.drv ,"“LAN Manager 2.0 Enhanced (or 100% compatible)", 4:lanman.hlp,,,,x:*vnetbios, x: *dosnet 
msnet = 2:msnet.drv ,"Microsoft Network (or 100% compatible)", .,.,x:*vnetbios.x:*dosnet 

nonet = ,"No Network Installed", ...,x:*vnetbios,x:*dosnet 


novel] = 2:netware.drv ,"Novell Netware 2.10 or above, or Novell Netware 386" 
.4:netware.hlp,4:nwpopup.exe,Novel ]_net..x:*vnetbios.4:vnetware. 386.4: vipx.386 
ibmpclp = 2:msnet.drv ,"IBM PC LAN Program", ,,,pclp,x:*vnetbios,x:*dosnet 


Network-Specific Sections 


The network-specific sections tell Setup which entries need to be made to the appropriate 
sections of either WIN.INI, or SYSTEM.INI, as indicated by the WininiSectName and 
SysiniSectName parameters of the [network] section above. The format for the individual 
lines is as follows: 


[netname ] 
section, keyword,value 


To determine which file is modified, check the “netname” entry in the [networks] section to 
see if it modifies WIN.INI or SYSTEM.INI. The modification is performed to [section] by 
adding: 


[section] 
keyword=value 
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These are network-specific 
entries for SETUP.INF. 


These three sections 
determine which system fonts 
you want to install. 


For example, this section tells Setup what specific information has to be placed in the 
SYSTEM.INI file if the network is pclp: 


[pclp] 
386enh, InDOSPolling, TRUE 


In this case: 


[386Enh] 
(other entries) 
TnDOSPolling=TRUE 


This section tells Setup what information should be placed in the Windows section of the 
WIN.INI file. 


[Novell_net] 
Windows, ]load,nwpopup.exe 


In this case, the following is added to the [windows] section: 


[Windows ] 
(other entries) 
]oad=nwpopup. exe 


The network-specific entries in SETUP.INF are listed below: 


[pclp] 
386enh, InDOSPolling, TRUE 


[Novell_net] 
Windows, load,nwpopup.exe 


[Banyan_net ] 
386enh, TimerCritical Section, 5000 


[3Com_net ] 

386enh, TimerCriticalSection, 10000 
386enh,UniqueDOSPSP, TRUE 
386enh,PSPIncrement,5 


Sysfonts [sysfonts] 
Fixedfonts [fixedfonts] 
Oemfonts [(oemfonts] 


These three sections are used by Setup to determine which system fonts (system, fixed, or 
oem) are to be installed. (For more information on fonts, see the Fonts and Printing section of 
this document.) The appropriate fonts are selected by determining the nearest match for the 
display resolution (see the [display] section). The format for the entries is: font filename, 
description, resolution. 


Csysfonts] 

l:egasys.fon,”"EGA (640x350) resolution System Font”, “133,96,72" 
:cgasys.fon,”"CGA (640x200) resolution System Font", “200,96,48”" 
:vgasys.fon,”VGA (640x480) resolution System Font", “100,96,96" 
:8514sys.fon,"8514/a (1024x768) resolution System Font", “100,120,120" 
:egasys.fon,”"AT&l (640x400) resolution System Font", “120,96,80" 


ee) 


Cfixedfonts] 

l:egafix.fon,”EGA (640x350) resolution Fixed System Font", “133,96,/2" 
:cgafix.fon,”CGA (640x200) resolution Fixed System Font", “200,96,48" 
:vgafix.fon,”°VGA (640x480) resolution Fixed System Font”, “100,96,96”" 
:8514fix.fon,”8514/a (1024x768) resolution Fixed System Font", “100,120,120” 
segafix.fon,"AT&l (640x400) resolution Fixed System Font", “120,96,80" 


— eee ee 
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Coemfonts] 

l:egaoem.fon,”EGA (640x350) resolution Terminal Font (USA/Europe)”, “133,96,72",1 
l1:cgaoem.fon,”"CGA (640x200) resolution Terminal Font (USA/Europe)", “200,96,48",1 
l:vgaoem.fon,”"VGA (640x480) resolution Terminal Font (USA/Europe)", “100,96,96",1 
1:85140em.fon,"8514 (1024x768) resolution Terminal Font (USA/Europe)", “100,120,120",1 
l:egaoem.fon,”"AT&l (640x400) resolution Terminal Font (USA/Europe)","120,96,80",1 


Copy Files Sections 
Setup uses these sections to The copy files sections are used by Setup to identify which files or groups of files need to be 


soe ees rey copied to the Windows directory, or to the Windows SYSTEM directory. These files are 
qiaclary copied over by the Windows portion of SETUP. The COPY section names are used to 


indicate which groups of files to copy for the appropriate Setup configuration of Windows: 


¢ 286 machine [win.copy] 

¢ Network setup [win.copy.net] 

¢ 386 machine [win.copy.win386] 

¢ HIMEM driver [copy.himem] (HIMEM.SYS is an extended memory manager) 


Under each section is a set of entries. The format of each entry is: 


¢ FROM (either a file, or a reference to a group of files) 


¢ TO (‘“‘0:” indicates the Windows directory, “O:system” indicates the Windows SYSTEM 
subdirectory) 


HIMEM.SYS gets copied to In the case of HIMEM.SYS, it is copied to a specific location — the root directory of the 
the root directory ofthe boot =)» hoot drive. If the name of the entry is preceded by a “#” character, this informs Setup that the 
drive. ; aad 
name is referring to a group of files in a separate entry below. For example, the [win.copy] 
section is as follows: 


[win.copy ] 

- copy this section for setup on 286 machines 
net, 0: 
fwin.other, 
ftwin.apps, 


O:system 
0 
f#win.help, 0: 
0: 
0 
0 


#win.bmps, 
fwin.readme, 
ftpwin286, 


:System 


The “#net” entry indicates that Setup is to copy the files in the [net] section to the Windows 
directory. By looking farther down in SETUP.INF, we see the [net] entry: 


[net] 
2:CONTROL.INI, “Windows User Files" 
2: SMARTDRV.SYS 
2:RAMDRIVE.SYS 
2:EMM386.SYS 
2:WINVER 


The text string (if included) is used by Setup to indicate which files are being installed. 
So when you see Setup indicating that the “Windows User Files” are being copied, 
CONTROL.INI and the other files in the [net] section are being copied to the Windows 
directory. 
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The contents of the Copy Files sections are listed below: 


Here are the contents of the 


Copy Files sections. ; The win.copy section is a list of files or sections to copy to the WINDOWS 
: directoy. 


[win.copy] 

; copy this section for setup on 286 machines 
#inet, 0: 
#win.other, 0 
#win.apps, 0: 
#win.help, 0: 
#win.bmps, 0: 
#win.readme, 0 
#towin286, 0 


[win.copy.net] 
; copy this section for network setup 
finet, 0: 


[win.copy.win386] 

; copy this section for setup on 386 machines 
#net, 0: 
#win.other, O:system 

#win.apps, 0: 

#win.help, 0: 

win. bmps, 0: 

#win.readme, Os 

#pwin286, O:system 

#pwin386, O:system 


(copy.himem] 
3:HIMEM.SYS, "Himem Driver" 


[net ] 
2:CONTROL. INI, "Windows User Files" 
2: SMARTDRV.SYS 
2: RAMDRIVE.SYS 
2: EMM386.SYS 
2:WINVER 


[win. other] 
2:WINOLDAP.MOD, "Windows Drivers" 
2: LZEXPAND. DLL 
2:WIN87EM.d1] 
2:sysedit.exe 


[Wwin.apps] 


: PROGMAN. EXE, 
: TASKMAN. EXE, 
>WINFILE.EXE, 


>MSDOS.EXE, 
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“Windows 
"Windows 
“Windows 


Program Manager” 
Task Manager" 
File Manager” 


2 

2 

2 

2:CALC.EXE, "Windows Calculator" 

2: CALENDAR. EXE, "Windows Calendar" 
2:CARDFILE.EXE, “Windows Cardfile"” 
2:CLIPBRD.EXE, "Windows Clipboard" 
2:CLOCK.EXE, "Windows Clock” 
2:DIGITAL.FON, "Windows Clock" 
2:CONTROL.EXE, "Windows Control Panel” 
2:NOTEPAD.EXE, "Windows Notepad" 
2:PBRUSH.EXE, "Windows Paintbrush” 
2:PBRUSH.DLL, "Windows Paintbrush” 
2:PIFEDIT. EXE, "Windows PIF Editor" 

2: RECORDER. EXE, "Windows Macro Recorder" 
2:RECORDER. DLL, "Windows Macro Recorder" 
2:REVERSI.EXE, "Windows Reversi" 
2:PRINTMAN.EXE, "Windows Print Manager" 
ev SOL. EXE, "Windows Solitaire" 

2: TERMINAL. EXE, "Windows Terminal” 
2:WRITE.EXE, "Windows Write” 

2 


"MS-DOS Executive" 


2/7 


You can have Windows install 
an application for you by 
adding a disk to the disk 
section. 
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[win. help] 


S=CALC.HLP, 


WWW WWW WWW WW WW WD W 


[win.bmps ] 


WWW WW W W 


[win.readm 


WWW W WW WW W 


[pwin286 J 
2 


3 
i Be 


[pwin386 


] 
3 
3 
3 
3 
a 


:CALENDAR.HLP, 
:CARDFILE.HLP, 
:CLIPBRD.HLP, 
:CONTROL.HLP, 
:NOTEPAD.HLP, 
sPBRUSH HELP, 
sPIFEDIT.HL?. 
:PRINTMAN.HLP, 
: PROGMAN.HLP, 
:RECORDER.HLP, 
sREVERSIT.HLP, 
eSOL.HLP, 

>: TERMINAL.HLP, 
SWINFILE, ALP, 
eWRITEsHLP, 


:PYRAMID.BMP, 
: CHESS. BMP 
:WEAVE. BMP 
: BOXES. BMP 
: PAPER. BMP 
: PARTY. BMP 
= RIBBONS. BMP 


e] 


:readme.txt, 
snetworks.txt 
:Wwinini.txt 
zwinini2.txt 
:sysini.txt 
:sysini2.txt 
>Sysini3.txt 
sprinters.txt 
*357/0. ERE 


> KRNL286. EXE, 
:WINOA286.MOD 


DOSX.EXE 


> KRNL386.EXE, 
:WINOA386.MOD 
:WIN386.PS2 
s>WINS86.EXE 
:SWAPFILE.EXE 


"Windows 
"Windows 
"Windows 
"Windows 
"Windows 
"Windows 
"Windows 
"Windows 
"Windows 
"Windows 
"Windows 
"Windows 
"Windows 
"Windows 
"Windows 
“Windows 


Calculator help” 
Calendar help” 
Cardfile help” 
Clipboard help” 
Control Panel help" 
Notepad help” 
Paintbrush help" 
PIF Editor help" 
Print Manager help" 
Program Manager help” 
Recorder help" 
Reversi help” 
Solitaire help" 
Terminal help" 

File Manager help” 
Write help" 


"Background bitmaps" 


"Readme files” 


"Standard Mode files” 


"386 Enhanced Mode files” 


If you have an application that you want Windows to install for you, and if you know the 
system configurations, you can set up an even more sophisticated application by 
manipulating the WIN.SRC directory information. If you have a custom application, for 
example BLIBBET.EXE with a help file BLIBBET.HLP, and want Windows to install this 
application for you, just include it in the SETUP.INF. 


What would you have to change? Normally, it would be on a separate disk, so add a disk to 


the disk section: 

[disks] 
1 , Microsoft Windows 
2 =. ,"Microsoft Windows 
3 =. ,"Microsoft Windows 
4 =, ,"Microsoft Windows 
5 =, ,"Microsoft Windows 
6 = 


3 
3 i 
Ss 
2 


O Disk #1",diskl 
O Disk #2" ,disk2 
O Disk #3",disk3 
0 Disk #4",disk4 


3.0 Disk #5",disk5 


."Microsoft Blibbet Application” ,disk6 
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You can specify a 
subdirectory of the Windows 
installation directory for 
specific applications. 


The three Windows vector 
fonts are resolution 
independent and are installed 
by default. 


Next, you’ ll need to have the application copied over by Setup. If you wish to install an 
application in a specific directory, Setup will allow you to specify a subdirectory of the 
Windows installation directory. For example, the [win.copy] section might be customized as 
follows: 


[win.copy ] 
; copy this section for setup on 286 machines 
ftnet, 0: 
ftwin.other, O:system 
fwin.apps, 0: 
#win.help, 0: 
#win.bmps, 0: 
#win.readme, 0: 
#tpwin286, O:system 
fKcustom.apps, O:appdir 


For example, if the user chose “C:\WIN3” as the installation directory, then the files listed in 
the [custom.apps] section would be installed in the directory “C:\WIN3\APPDIR”. 


In this customization example, let’s assume that you want to install BLIBBET.EXE and the 


associated DLL in the custom directory. The modifications would appear as follows: 


[custom.apps ] 
6:BLIBBET.EXE, 
6:BLIBBET.DLL, 


Don’t forget to include the Help file: 


[win. help] 
(other entries) 
6:BLIBBET.HLP, 


"My Custom Blibbet Application" 
"My Custom Blibbet DLL" 


"Blibbet Application Help” 


That’s all you need to have Setup copy the file for you. Later, we'll show you how to have 
Setup create a custom group and place your application item in the custom group. 


The last files that Setup actually copies over for you are the raster font and vector font files. 
Depending on the resolution of the display (as identified in the [display] section, Setup will 
choose the appropriate font files. The three vector fonts (ROMAN.FON, MODERN.FON, 
and SCRIPT.FON) are resolution independent and will be installed by default. The format of 
the fonts section is: filename, text description (including font point sizes), and resolution. 
The font section is shown below: 


[fonts] 

:HELVA. 
>HELVB. 
SHELVC. 
>HELVD. 
HELVE. 
sHELVF. 


FON, 
FON, 
FON, 
FON, 
FON, 
FON, 


FPA AHA A 


:COURA. 
>COURB. 
>COURC. 
:COURD. 
>COURE. 
:COURF. 


FON, 
FON, 
FON, 
FON, 
FON, 
FON, 


papHAHA LS 


> TMSRA. 
: MSR. 
+ TMSRC, 
eT ASR. 
> TMSRE. 
: TMSRF. 


FON, 
FON, 
FON, 
FON, 
FON, 
FON, 


~a PA HAH 
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“Helv 8,10,12,14,18,24 
"Helv 8,10,12,14,18,24 
"Helv 8,10,12,14,18,24 
"Helv 8,10,12,14,18,24 
"Helv 8,10,12,14,18,24 
"Helv 8,10,12,14,18,24 


"Courier 
"Courier 
"Courier 
"Courier 
"Courier 
"Courier 


Rmn 
Rmn 
Rmn 
Rmn 
Rmn 
Rmn 


"Tms 
"Tms 
"Tms 
"Tms 
"Tms 
"Tms 


0 Seg ee 
10,32,15 
10 ,i2,15 
10,12,15 
1@,12,15 
10,1235 


G,10,12,14,.18,24 
8,10,12,14,18,24 
8,10,12,14,18,24 
8,10,12,14,18,24 
8,10,12,14,18,24 
8,10,12,14,18,24 


(CGA res)”, “200,96,48" 

(EGA PES 2" “Ladetiyiz- 

(60 dpi)", “83,60,72" 

Ci20 aphid", “Ler, i202" 
(VGA res)", “100,96,96" 
(8514/a res)", “100,120,120" 


(CGA res)", “200,96,48" 

(EGA res)", “133,96,72" 

(60 dpi)", “83,60,72" 

(1z0 dpi)", “167,120.72” 
(VGA res)", “100,96,96" 
(8514/a res)", “100,120,120" 


(CGA res)", “200,96,48" 

(EGA res)", “133,96,72" 

(60 dpi)", “83,60,72" 

Cl20 cei", “162,120.72” 
(VGA res)", “100,96,96" 
(8514/a res)", “100,120,120” 
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Setup creates the Program 
Manager groups and installs 
the standard items in the 
respective groups. 
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:SYMBOLA.FON, “Symbol 8,10,12,14,18,24 (CGA res)", “200,96,48" 
:SYMBOLB.FON, “Symbol 8,10,12,14,18,24 (EGA res)", “133,96,72" 
:SYMBOLE.FON, “Symbol 8,10,12,14,18,24 (VGA res)", “100,96,96" 
:SYMBOLF.FON, "Symbol 8,10,12,14,18,24 (8514/a res)", “100,120,120" 


Aa HAH 


>ROMAN.FON, “Roman (All res)",  “CONTINUOQUSSCALING” 
:SCRIPT.FON, “Script (All res)”, “CONTINUOUSSCALING” 
:MODERN.FON, “Modern (All res)”, “CONTINUOUSSCALING” 


p> fA fH 


Program Manager Groups [progman.groups] 


After copying all of the files to the appropriate Windows directory, Setup creates the 
Program Manager groups and installs the standard items in the respective groups. Setup does 
this by reading the [progman.groups] section of SETUP.INF to create the groups. The groups 
are listed as follows: 


[progman.groups] 
Main,l 
Accessories 
Games 


Setup tells Progman to create the groups listed. The “1” following the “Main” entry tells 
Setup not to minimize that group before exiting Setup. After the groups are created, Setup 
installs the items in the groups according to the groups’ section entries. Let’s take a look at 
the Program Manager groups and the items that get placed in the respective groups. The 
format of the entries is as follows: 


“Description”, FILENAME.EXE,CLICON.EXEL.NJJL,0:LOGICAL PATH] 


“Description” is the text that will appear below the icon when it’s displayed in Program 
Manager. 


FILENAME.EXE is the executable name. 


ICON.EXE is the application from which to extract the icon to represent the item. If this 
is blank, Setup will use the first icon found in FILENAME.EXE, 


N is the offset of the icon you want to use in ICON.EXE. If you want to use the first icon, 
do not include this setting. If you want to use the Nth icon, use the number N-1 (e.g., for 
the third icon, use 2). 

LOGICAL PATH is the subdirectory path from the installation directory that will be 
combined with FILENAME.EXE to create an absolute path to the icon in the Program 
Manager. 
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These are the standard 
entries in the Program 
Manager groups section. 


The icon file and icon numbers used for DOS applications are listed below. The icon 
numbers refer to the icons stored in PROGMAN.EXE. They are: 


Number 


Description 


DOSAPPICON 
WORDICON 
SHEETICON 
DATAICON 
COMMICON 
ITEMICON 


The following are the standard entries in the Program Manager groups section: 


[Main] 

“File Manager”, 
“Control Panel”, 
“Print Manager”, 
“Clipboard”, 
“DOS Prompt”, 
“Windows Setup”, 


[Accessories] 
“Write”, 
“Paintbrush”, 
“Terminal”, 
“Notepad”, 
“Recorder”, 
“Cardfile”, 
“Calendar”, 
“Calculator”, 
“GCIOEK” , 

“Pir EGILGr , 


[Games ] 
“Solitaire”, 
“Reversi”, 


WINFILE.EXE 

CONTROL.EXE 

PRINTMAN.EXE 

CLIPBRD.EXE 

COMMAND.COM, PROGMAN.EXE, 1 
SeIUP EXE 


WRITE.EXE 
PBRUSH. EXE 
TERMINAL. EXE 
NOTEPAD.EXE 
RECORDER. EXE 
CARDFILE.EXE 
CALENDAR. EXE 
CALC.EXE 
CLOCK. EXE 
PIFEDIT.EXE 


S0L.EXE 
REVERST.EXE 


If you want to install your own custom group, “Blibbet,” all you have to do is add the 
following to the [progman.groups] section: 


[progman.groups] 


Main,l 
Accessories 
Games 
Blibbet 


And in the group section, below Games, add: 


[Blibbet] 


“Blibbet Application”, 


BLIBBET.EXE,,,0O:appdir 


Now Setup will have Program Manager create a custom group and place your application in 


that group. 
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Use the [pif] section of 
SETUP.INF to create the PIF 
for DOS applications. 


Windows 3.0 may not be 
compatible with all DOS 
drivers. 
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DOS Application Installation — Program Information Files (PIFs) 

The [pif] section of SETUP.INF is used to create the PIF for DOS applications that Setup 
detects on the hard disk (if you use Setup to install your DOS applications). The information 
in the PIF entries is as follows: 

e Description 

e Executable filename 

e PIF name 

¢ Optional parameters 

e Minimum memory required 

¢ Video mode (graphics, text) 

¢ Communications port usage 

e Allow fast paste 

¢ Background execution 


¢ Appropriate icon number from PROGMAN.EXE to associate with the PIF in Program 
Manager 


A sample PIF entry and format is shown below: 


[pif] 
(other entries) 
“Ashton-Tate dBase”, DBASE.EXE, DBASE.PIF, “"”, 384, n,n, p, n,4 


Incompatible Driver Sections 


Windows 3.0 is not compatible with some DOS drivers. If Setup locates any of these files in 
your CONFIG.SYS file, Setup will remove them, and leave a blank line. You can reinstall 
these files at a later time. Check with the manufacturers to determine their latest versions. 


; If any of these drivers are found in the config.sys file, Setup removes them. 
[compatibility] 

vdisk.sys 

cache.sys 

icache.sys 

hpemm386.sys 

hpemm486.sys 

ramtype.sys 

pcsx2ems.sys 

xmazems.Sys 


> Lim 4.0 drivers that we know about and will replace if found. 


cemm.sys 
jemm.sys 
11i1m386.sys 
386max.sys 
gemm.sys 
emm386.Sys 
pcsxmaem.sys 
xmaem.sys 


; Disk Caching driver that we know about and will replace if found. 
(diskcache] 

Smartdrv.sys 

cache.sys 

ibmcache.sys 

icache.sys 
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Setup checks this section and 
appends entries in the 
WIN.INI file to update for 
Windows 3.0. 


Setup disregards these 
entries when it is searching 
for Windows applications. 


; Virtual or Ram disk emulation drivers that we know about and will replace 
>; if found. 
Cramdrive ] 

ramdrive.sys 

vdisk.sys 


Win.ini File Update [wininiupdate] 


If Setup is updating from Windows 2.x, Setup will look at this section and append the 
following entries in the users WIN.INI file to update the file for Windows 3.0. The format is: 
section, keyword, and value. The contents of the section are shown below: 


C(wininiupdate] 
extensions,pcx, "pbrush.exe *.pcx" 
extensions,bmp,"pbrush.exe *.bmp” 
extensions,rec,”"recorder.exe *.rec” 
DOrtS FILEs."* 
ports, LPT1.032:,°* 
ports, LPiz.US22,"" 
ports,C0OM3:,"9600,n,8,1° 
ports,COM4:,"9600,n,8,1" 
windows ,device,"" 
windows,documents, "txt" 


For example, the first entry contains extensions,pcx, “pbrush.exe *.pcx". Setup will make 
the following addition to the Windows 2.x WIN.INI file: 


[extensions ] 
pcx=pbrush.exe *.pcx 


Don't Find [dontfind] 


The [dontfind] section is used when Setup is searching the user’s hard disk for Windows 
applications. The entries in this section are overlooked by Setup, and these items are not 
placed in the Program Manager Windows Applications Group. The section is shown below: 


[dontfind] 
calc.exe 
calendar.exe 
cardfile.exe 
clipbrd.exe 
clock.exe 
control .exe 
msdos.exe 
notepad.exe 
pbrush.exe 
pifedit.exe 
printman.exe 
progman.exe 
recorder.exe 
reversi.exe 
setup.exe 
sol.exe 
spooler.exe 
Swapfile.exe 
sysedit.exe 
taskman.exe 
terminal .exe 
winfile.exe 
winhelp.exe 
Winver.exe 
write.exe 
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Setup uses this section to 
install files required by 
various OEM machines. 
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Blowaway [blowaway] 

The purpose of the [blowaway] section is to tell the Windows portion of Setup where to stop 
reading the SETUP.INF file, because the rest of the information will not be used (it is either 
used by Control Panel, or the DOS portion of Setup). 


Country [country] 
This section is used by Control Panel for International formats. 


System [system] 
The system section is used to map system shortnames to the appropriate system files. The 
system shortnames are used in the [machine] section. The systems section is shown below: 


[system] 

system = l:system.drv 
sound = 1:sound.drv 
comm = l:comm.drv 
hpsystem = l:hpsystem.drv 


Machine [machine] 


The machine section is used by Setup to install the appropriate system files for the various 
OEM machines. Most machines use the MS-DOS or PC-DOS system option. However, some 
specific OEMs (original equipment manufacturers) need special drivers or specific switches 
set in the SYSTEM.INI file for compatibility. The information in the entries is as follows: 


¢ Description 

¢ Machine ID 

¢ System driver 

¢ Keyboard driver 

¢ Keyboard type 

¢ Mouse driver 

¢ Display driver 

¢ Sound driver 

¢ Communications driver 
¢ HIMEM parameters 

¢ Ebios support 

¢ Entries in the [386ENH] section of the SYSTEM.INI file 


The list of drivers is a default list. If Setup detects a different display adapter than the type 
listed for the machine, the detected driver will be installed. A sample entry for the [machine] 
section 1s: 


[machine] 
"All 80386 and 80486 based AST machines","10" 

system 
kbd 
t4sOenha 
nomouse 
egahires 
sound 
comm 
nohimemswitch 
ebios 
“emmexc]lude=E000-EFFF" 
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This section lists printers 
that are supported under 
Windows 3.0. 


Control Panel checks this 
section for files such as soft 
font installers that support 
the printer drivers. 


/O (Input/Output) Device [io.device] 


This section lists all of the supported printers for Windows 3.0. The format of the entries is: 
filename, description, and then 1 to 6 strings indicating the scaling for the device. This 
section is used by Control Panel to install printer support. Sample entries are shown below: 


S:HPPCL.DRV.°HP LaserJet 2000 {PCL / HP LaserJet ]",."DEVICESPECIFIC® 
5:PAINTJET.DRV,"HP Paintuet Series”,"100,180,180","100,120,120" 


!/O Dependent [io.dependent] 


The [io.dependent] section is checked by Control Panel to see if the printer driver requires 
other files to be copied to the Windows SYSTEM directory. These files may be soft font 
installers, font files, help files, or other support for the printer. The entry format is: driver 
filename, files to be copied along with the driver. The contents of the section are listed below: 


[io.dependent] 
hppcl.drv=  45:finstall.dll, 5:finstall.hlp, 5S:hppcl.hlp 
deskjet.drv= 5:finstall.dll, 5:finstall.hlp, 5:deskjet.hip 
hppcl5a.drv= 5:finstall.dll, 5:finstall.hlp, S:hppcl.hlp 
pscript.drv= 5:pscript.hlip 
1bm4019.drv= 5:sf4019.exe 
tty.drv= 5:tty.hlp 
palntjet.drv= Sipaintjet.alp, S:crlzrpa.pjf. 5: lglérpa.pJf,. 5:!1g0erpa.pif 


Special Adapter [special_adapter] 

This section is used by the DOS portion of Setup to provide support for the EitherLink MC 
adapter. An entry is placed in the [386ENH] section of SYSTEM.INI setting 
DMABufferSize=32. The contents of the section are: 


[special_adapter] 
eitherlink = DMAbuffersize,32 ; Needed if EitherLink MC is detected. 


EBIOS [ebios] 

The EBIOS (Extended Basic Input/Output System) section is used by the [machine] section 
to indicate which files need to be copied for extended BIOS support on the specific 
configuration. The contents of the EBIOS section are shown below: 


[ebios] 
ebios = x:*ebios ; Required for most 386 machines. 
hpebios = 4:hpebios.386,x:*ebios ; Required for HP 386 machines. 
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Language [language] 


Setup uses this section to The [language] section is used by Setup to install the various language libraries provided 
install the language libraries = with Windows 3.0. The format of the entries is as follows: shortname, filename, description: 


that come with Windows. 


[language] 

; Language drivers, 
dan = 2:langsca 
dut = 2:langdut. 
usa = 

eng = 2:langeng 
fin = 2:langsca 
frn = 2:langfrn. 
feof = 2:langeng. 
ger = 2:langger. 
ice = 2:langsca 
itn = 2:langeng. 
nor = 2:langsca 
por = 2:langeng 
Spa = 2:langspa 
swe = 2:langsca 


.d)] 


dl 


.d]] 
.d]] 


dll 
dl] 
dl 


.d1] 


dll 


.d}] 
.d1] 
.d1] 
Oh! 


must be installed for non US installation. 


“Danish” 

“Dutch” 

“English (American)” 
“English (International )” 
“Finnish” 

“French” 

“French Canadian” 
“German” 

“Tcelandic” 
“Italian” 
“Norwegian” 
“Portuguese” 
“Spanish” 

“Swedish” 


ADDITIONAL INFORMATION CONCERNING SETUP 


Additional information concerning Setup and related subjects can be found in the following 


articles: 


Bonner, Paul. “The Ultimate Notepad: Modifying Windows 3.0.” PC Computing 
(Feb. 1991): p. 126. 


Stinson, Craig. “Spiff Up Your Dull Desktop to Reflect Your Taste.” PC Computing 
(Mar. 1991): p. 200. 
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Building Windows™ 3.0: The Windows Files 


This document describes all 
the files shipped with 
Windows 3.0. 


WIN.COM loads Windows. 


You can force Windows to 
start in a specific mode by 
using command line 
parameters. 


BACKGROUND INFORMATION YOU’LL NEED FOR THIS SECTION 


To use this section, you should have an understanding of drivers (for printers, 
displays, and other devices) and configuration files. You should also understand 
concepts such as virtual machines, code pages, CPUs, XMS, and protected mode. 
(These terms are defined in the Glossary.) 


INTRODUCTION 


If you want to understand each file in the Windows directory and the role it plays in 
supporting Windows, this section will be helpful. This section serves as a foundation for 
troubleshooting, and will give you information you need to manually minipulate files to 
optimize Windows. Be certain that you always use a backup file for doing your 
manipulation. This section contains information such as: 


¢ The WIN.COM file and what it does. 
¢ The various drivers that are included with Windows 3.0. 
¢ The DOS (MS-DOS and PC-DOS operating systems) support components of Windows. 


¢ Windows application files that come with Windows 3.0 such as shells, utilities, and 
accessories. 


¢ Acomplete list of all the other files that are shipped with Windows 3.0. 


BUILDING WINDOWS 


This document describes all of the files shipped with Windows 3.0, and how those files relate 
to the other Windows files. One of the most common questions that technical people want to 
know about Windows is “What does this file do?” This section describes the purpose for each 
file on the Windows installation disks. We’ ll start with the framework, add the major pieces, 
and then do the finish work. Let’s start the same way you start Windows, with WIN.COM. 


WIN.COM 

WIN.COM functions as the loader for Windows. It performs checking for the machine type, 
memory configuration, and device drivers to determine which mode is appropriate to start 
Windows. The user can force Windows to start in a specific mode by using the /r, /2 (/s), or /3 
command line parameters. To start Windows in Real, Standard, or Enhanced Mode, there 
needs to be sufficient memory, an XMS driver present (for Standard and Enhanced Mode), 
and processor support for the given mode. 
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Once WIN.COM has determined the appropriate mode, it uses the DOS “Exec” command to 
execute the appropriate file which in turn will load Windows. For the given modes, 
WIN.COM executes the following files: 


Windows Mode WIN.COM EXECs 
Real (/r) KERNEL.EXE 
Standard (/2 or /s) DOSX.EXE 
Enhanced (/3) WIN386.EXE 


We will discuss DOSX and WIN386 later. For now, we’ll focus our attention on Windows in 
Real Mode. There are a number of pieces that all have to come together to build Windows: 


The core 

The drivers 

The fonts 

DOS application support 
Mode-specific files 


We’ ll start with the core and build from there. 


Core — KERNEL.EXE, USER.EXE, GDI.EXE 
There are three main components to the core of Windows: 1) KERNEL, 2) USER, and 3) GDI. 


KERNEL controls and ® 
allocates machine resources. 


USER creates and maintains ° 
the windows on the display 
screen. 
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The KERNEL controls and allocates all the machine resources for use with Windows, 
including managing memory, loading applications, and scheduling the executing of 
programs and other tasks. 

USER creates and maintains windows on the display screen. USER also carries out all 
user requests to create, move, size, or destroy a window. It also handles requests regarding 
the icons and cursor and mouse movement, and it directs keyboard and other input to the 
appropriate application. 

GDI controls the Graphics Device Interface, generating the graphics operations needed to 
create images on the system display and other display devices. 
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_  @ 


There are two system drivers 
shipped with Windows. 


There are three keyboard 
drivers shipped with 
Windows. 


Drivers — The Hardware-Specific Interface Between Your Physical Devices 
and Windows 


Drivers are the extremities of Windows that make device independence for Windows 
applications possible. Windows drivers are the intermediary files between Windows and the 
physical hardware. There are eight drivers that may be installed for Windows use (this does 
not include support for Virtual Machines in 386 Enhanced Mode): 


¢ System ¢ Sound 
¢ Keyboard ¢ Comm 
¢ Mouse ¢ Printer 
¢ Display ¢ Network 


The Network and Printer drivers are optional. 


System Driver — provides support for the system timer, information about system disks, 
and access to OEM-defined system hooks. There are two system drivers shipped with 
Windows: SYSTEM.DRV and HPS YSTEM.DRV. (The .DRV extension = driver.) The latter 
is installed with all Hewlett-Packard systems. 


Keyboard Drivers — support keyboard input. There are three keyboard drivers shipped with 
Windows: 


Driver Supported Keyboard 

KEYBOARD.DRV Standard keyboard driver installed by default. 
KBDHP.DRV Keyboard driver for all Hewlett-Packard machines. 
KBDOLI.DRV Keyboard driver for Olivetti® 8086/8 machines. 


The Keyboard driver is a standard driver for all systems worldwide. (The .DLL extension = 
dynamic link libraries.) Windows can also handle international keyboards, including foreign 
symbols, using the Windows keyboard tables. There are a number of keyboard tables 
provided with Windows: 


Keyboard Table Language Supported 
KBDBE.DLL Belgian 
KBDUK.DLL British 
KBDDA.DLL Danish 
KBDNE.DLL Dutch 

KBDFI.DLL Finnish 
KBDFR.DLL French 
KBDCA.DLL French Canadian 
KBDGR.DLL German 
KBDIC.DLL Icelandic 


Installation and Setup 39 


There are eight mouse 
drivers shipped with 
Windows. 


40 


Keyboard Table Language Supported 
KBDIT.DLL Italian 
KBDLA.DLL Latin American 
KBDNO.DLL Norwegian 
KBDPO.DLL Portuguese 
KBDSP.DLL Spanish 
KBDSW.DLL Swedish 
KBDSEDLL Swiss French 
KBDSG.DLL Swiss German 
KBDUS.DLL US 
KBDDV.DLL US-Dvorak 
KBDUSX.DLL US-International 


Mouse Drivers — support a mouse or other pointing device. There are eight mouse drivers 
shipped with Windows: 


Driver Supported Mouse or Pointing Device 

HPMOUSE.DRV HP Mouse (HP-HIL) 

LMOUSE.DRV Logitech™ Serial mouse 

MOUSE.DRV Logitech Bus or PS/2 style, Microsoft, or IBM® PS/2 mouse 
MSMOUSE1.DRV Mouse Systems (or VisiOn) connected to COM1 
MSMOUSE2.DRV Mouse Systems (or VisiOn) connected to COM2 
KBDMOUSE.DRV Olivetti/AT&T® Keyboard mouse 

NOMOUSE.DRV No mouse attached to system 
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There are 12 display drivers 
shipped with Windows. 


Display Drivers — support the system display and pointing device cursor. Note: the display 
driver does not support DOS applications running full screen (since DOS applications 
running full screen write directly to video). The display drivers shipped with Windows are: 


Driver 


8514.DRV 
CGA.DRV 
PLASMA.DRV 
EGA.DRV 
EGAHIBW.DRV 
EGAMONO.DRV 
HERCULES.DRV 
OLIBW.DRV 
SV400A.DRV 
VGAMONO.DRV 
VGA.DRV 
V7VGA 


Supported Display Adapter 


8514/a 

CGA 

Compaq® Portable Plasma 

EGA 

EGA display adapter with 128K RAM 

EGA Monochrome 

Hercules Monochrome 

Olivetti / AT&T Monochrome or PVC Display 
Olivetti OEC Color Display or AT&T VDC750 
VGA Monochrome, MCGA 

VGA 


Video Seven VGA with 512K (Fastwrite, VRAM, 1024i, and 
compatibles) 


Sound Driver — supports sound generation and the system speaker. There is one sound 
driver shipped with Windows: SOUND.DRV. 


Comm Driver — supports serial and parallel device communications. There is one comm 
driver shipped with Windows: COMM.DRY. 
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installation utility. 


The network drivers provide 
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Printer Drivers — support output to the printer device. There are numerous printer drivers 
shipped with Windows. A number of these printer drivers have a soft font installation utility, 
along with help files for the printer driver and the soft font installer. These drivers are listed 
below: 


Printer Driver Soft Font/Help File Representative Printer 
HPPCL.DRV FINSTALL.DLL Hewlett-Packard® LaserJet Series II 
FINSTALL.HLP, HPPCL.HLP 
DESKJET.DRV FINSTALL.DLL Hewlett-Packard DeskJet 
FINSTALL.HLP 
DESKJET.HLP 
HPPCLSA.DRV FINSTALL.DLL Hewlett-Packard LaserJet III 
FINSTALL.HLP, HPPCL.HLP 
PSCRIPT.DRV PSCRIPT.HLP Apple® Laserwriter Plus 
IBM4019.DRV SF4019.EXE IBM Laser Printer 4019 
TTY.DRV r'TY.HLP Generic printer 
PAINTJET.DRV PAINTJET.HLP, Hewlett-Packard PaintJet 
CR12RPA.PJF, LG12RPA.PIJF, 
LGO8RPA.PJF 


FINSTALL is the soft font installer library for the above HP printers. SF4019.EXE is the soft 
font installer for the IBM4019 driver. The PaintJet driver is shipped with three additional 
PaintJet fonts; CR12RPA.PJF, LG12RPA.PJF, and LGO8RPA.PJF. These fonts support Letter 
Gothic and Courier printer fonts. 


Network Drivers — provide the Windows File Manager, Control Panel, Print Manager, and 
system utilities with a network interface. The network drivers shipped with Windows are: 


Driver Assoc.file Supported Network 

MSNET.DRV 3Com® 3+®Open LAN Manager (XMS only) 

MSNET.DRV 3Com 3+Share 

MSNET.DRV Banyan® VINES® 4.0 

MSNET.DRV LAN Manager 1.x (or 100% compatible) 

MSNET.DRV LAN Manager 2.0 Basic (or 100% compatible) 

MSNET.DRV Microsoft Network (or 100% compatible) 

MSNET.DRV IBM PC LAN Program 

LANMAN.DRV LANMAN.HLP LAN Manager 2.0 Enhanced (or 100% compatible) 

NETWARE.DRV NWPOPUP.EXE Novell® NetWare® 2.10 or above, or Novell NetWare 386 
NETWARE.HLP NWPOPUP is support for pop-up messages 
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International Support 
Windows is an international product that provides support for a number of languages. These 
language libraries are shipped with Windows: 


Filename Supported Language(s) 

LANGDUT.DLL Dutch 

LANGENG.DLL English (Int’l), French Canadian, Italian, Portuguese 
LANGFRN.DLL French 

LANGGER.DLL German 

LANGSCA.DLL Danish, Finnish, Icelandic, Swedish 
LANGSPA.DLL Spanish 

Fonts 


Windows has a number of different fonts that it uses for supporting the Windows system, 
Windows applications, DOS applications running in Windows, or DOS application screens 
copied to the clipboard. 


There are three types of fonts that are installed for basic support of the display and output 
devices: 1) System, 2) Fixed, and 3) Terminal (also referred to as the OEM font). The System 
font is a proportional font that is used by default to draw menus, dialog-box controls, and 
other text. In Windows, versions 3.0 and later, the system font is proportional width; earlier 
versions of Windows use a fixed-width system font, which is the Fixed font in Windows 3.0. 
The Terminal, or OEM font, is a fixed-width font used to display the OEM text in the 
Windows Clipboard as well as to provide an OEM character set for Windows applications 
use. The following System, Fixed, and OEM fonts are shipped with Windows: 


System Font File Supported Display Resolution 

8514SYS.FON “8514/a (1024x768) resolution System Font” 
CGASYS.FON “CGA (640x200) resolution System Font” 
EGASYS.FON “EGA (640x350) resolution System Font” 
EGASYS.FON “AT&T (640x400) resolution System Font” 
VGASYS.FON “VGA (640x480) resolution System Font” 
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Fixed Font File Supported Display Resolution 

8514FIX.FON “8514/a (1024x768) resolution Fixed System Font” 
CGAFIX.FON “CGA (640x200) resolution Fixed System Font” 
EGAFIX.FON “EGA (640x350) resolution Fixed System Font” 
EGAFIX.FON “AT&T (640x400) resolution Fixed System Font” 
VGAFIX.FON “VGA (640x480) resolution Fixed System Font” 

OEM Font File Supported Display Resolution 

85140EM.FON “8514/a (1024x768) resolution Terminal Font (USA/Europe)” 
CGAOEM.FON “CGA (640x200) resolution Terminal Font (USA/Europe)” 
EGAOEM.FON “EGA (640x350) resolution Terminal Font (USA/Europe)” 
EGAOEM.FON “AT&T (640x400) resolution Terminal Font (USA/Europe)” 
VGAOEM.FON “VGA (640x480) resolution Terminal Font (USA/Europe)” 


There are six resolutions of raster fonts that are shipped with Windows. Raster fonts print out 
text and graphics as bitmaps or raster lines. Raster fonts are also referred to as screen fonts, 
but because raster fonts are also used for printing, we will refer to these fonts by their 
functional description (raster fonts). The resolutions are identified by a letter which is 
appended to the filename of the font as follows: 


Letter Output Device Resolution Actual X* Actual Y* 
A CGA a4 96 48 

B EGA 1.33:1 96 72 

C PRINTER | 60 72 

D PRINTER 1.66:1 120 72 

E VGA 1:1 96 96 

F 8514 3h 120 120 


*In pixels per inch 


By appending the letter identifying the resolution to the following raster font filenames, you 
get the files which Windows installs for a given display or printer. For example, the 8514 
raster fonts are: COURF.FON, HELVF.FON, TMSRE.FON, SYMBOLE.FON. 
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There are fonts that are 
installed by Windows for 
displaying DOS applications. 


Font Filename Character Set Description 

Courier COURx.FON ANSI a fixed-width font with serifs 

Helv HELVx.FON ANSI a proportional-width font sans serifs 
Tms Rmn TMSRx.FON ANSI a proportional-width font with serifs 
Symbol SYMBOLx.FON SYMBOL a representation of math symbols 


In addition to the system fonts and raster fonts, Windows provides three vector fonts: 

1) Roman, 2) Script, and 3) Modern. Vector fonts store characters as sets of signed relative 
coordinate pair points with connecting lines. Vector fonts are fully scalable fonts, which 
means that the font can be created in any font size desired. Although the font can be created 
in any size, applications or printing devices may have limits on the font sizes they support. 
The filenames of the vector fonts are ROMAN.FON, SCRIPT.FON, and MODERN.FON. 


There are additional fonts installed by Windows for displaying DOS applications in a 
window when Windows is running in 386 Enhanced Mode. By default, codepage 437 (US) 
fonts are installed. Other font files are included for international language support, and 
identified by the codepage number appended to the filename. The following font files are 
provided with the associated codepage translation table files: 


Font File XLATION Table Codepage Configuration 
CGA40850.FON XLAT850.BIN 850 Multilingual 
CGA40WOA.FON N/A 437 US 
CGA80850.FON XLAT850.BIN 850 Multilingual 
CGA80WOA.FON N/A 437 US 
EGA40850.FON XLAT850.BIN 850 Multilingual 
EGA40WOA.FON N/A 437 US 
EGA80850.FON XLAT850.BIN 850 Multilingual 
EGA80WOA.FON N/A 437 US 
HERC850.FON XLAT850.BIN 850 Multilingual 
HERCWOA.FON N/A 437 US 
VGA850.FON XLAT850.BIN 850 Multilingual 
VGA860.FON XLAT860.BIN 860 Portuguese 
VGA861.FON XLAT861.BIN 861 Icelandic 
VGA863.FON XLAT863.BIN 863 French Canadian 
VGA865.FON XLAT865.BIN 865 Norwegian/Danish 


The only other .FON file shipped with Windows is the DIGITAL.FON which is used solely 
by the CLOCK application for the digital 7 segment display. 
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DOS Support Components 

There are two primary parts of Windows which are used to support DOS applications under 
Windows in Standard and Real Mode: 1) WinOldAp, and 2) the Grabber. When Windows 
runs in Enhanced Mode, the limited resources on the machine are virtualized to provide 
virtual memory, virtual displays, virtual communications, and virtual machines, along with a 
number of other services. Before getting into virtualization, we’ll discuss WinOldAp and the 
Grabber. 


WinOldAp and the Grabber 

WinOldAp and the Grabber are files that support data exchange between non-Windows 
applications and Windows. Depending on the capabilities of the CPU and the mode in which 
Windows is running, the support for DOS applications varies under Windows, increasing 
Support as the processor allows. WinOldAp comes in three versions, depending on the mode 
of Windows: 


Windows Mode WINOLDAP File 
Real WINOLDAP.MOD 
Standard WINOA286.MOD 
Enhanced WINOA386.MOD 


The Grabber is specific to the display driver. The 386 Enhanced Mode Grabbers support: 
¢ Copying textual information from DOS applications 

¢ PrintScreen (as does the Real and Standard Mode Grabber) 

¢ Displaying in a windowed virtual machine 

¢ Selecting in a windowed virtual machine 

e Copying graphics to the Windows Clipboard 


Installation and Setup 


Windows Standard Mode 
requires two additional files. 


The associated drivers and grabbers are listed below. The 286 Grabber is used in both Real 
and Standard Modes; the 386 Grabber is used in Enhanced Mode. 


Driver 


8514.DRV 
CGA.DRV 
PLASMA.DRV 
EGA.DRV 
EGAHIBW.DRV 
EGAMONO.DRV 
HERCULES.DRV 
OLIBW.DRV 
SV400A.DRV 
VGA.DRV 
VGAMONO 


V7VGA.DRV 


286 Grabber 


VGACOLOR.GR2 
CGA.GR2 
CGA.GR2 
EGACOLOR.GR2 
EGACOLOR.GR2 
EGAMONO.GR2 
HERCULES.GR2 
OLIGRAB.GR2 
SV400A.GR2 
VGACOLOR.GR2 
VGAMONO.GR2 


VGACOLOR.GR2 


386 Grabber 


8514.GR3 
CGA.GR3 
PLASMA.GR3 
EGA.GR3 

N/A 

N/A 
HERC.GR3 
PLASMA.GR3 
N/A 
VGA.GR3 
VGAMONO.GR3* 


V7VGA.GR3 


*The VGAMONO.GR3 Grabber is only valid ona VGAMONO system. MCGA systems, which use the same 


display driver and 286 Grabber, are not supported in Enhanced Mode. 


Standard Mode — Access to Extended Memory 


Under Standard Mode, the processor is switched into 286 protect mode, allowing access to 
extended memory via XMS support. There are two additional files that are required for 
Standard Mode, HIMEM.SYS and DOSX.EXE. HIMEM.SYS is a DOS device driver which 
provides access to Extended memory. DOSX.EXE 1s the DOS extender for Windows. When 
Windows is started in Standard Mode, WIN.COM executes DOSX.EXE, which in turn loads 


KRNL286, which loads the other parts of Windows. 
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Enhanced Mode — Virtualizing Machine Resources 

Under Enhanced Mode, the processor runs in 386 protect mode, which allows Windows to 
virtualize the resources available on the machine. Much of the virtual support is in 
WIN386.EXE, which is executed by WIN.COM. As WIN386 begins loading, it looks for all 
of the other files identified in the [386ENH] section of the SYSTEM.INI file. Some of the 
standard files are built into WIN386.EXE. However, other files are not built in, so they are 
loaded by WIN386.EXE to support the devices listed below: 


Filename Virtual Support For 

HPEBIOS.386 Hewlett-Packard Extended BIOS 
LANMAN10.386 Microsoft LAN Manager 1.x 
VDD8514.386 8514 Display Driver 

VDDCGA.386 CGA Display Driver 

VDDCT441.386 Chips & Technologies 441 display adapter 
VDDHERC.386 Hercules® Display Driver 

VIPX.386 Novell NetWare 

VNETWARE.386 Novell NetWare 

BANINST.386 Banyan VINES 


We’ll take a closer look at how the SYSTEM.INI file and Windows work together later in 
this section. 
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Windows Applications 
Along with all of the system files needed to support Windows are a number of Windows 
application files, including the shells, utilities, accessories, and a couple of games. The 
following is a table with the application filenames, the application names, associated files, 


and brief descriptions of the applications: 


Filename 


CALC.EXE 
CALENDAR.EXE 
CARDFILE.EXE 
CLIPBRD.EXE 
CLOCK.EXE 
CONTROL.EXE 


MSDOS.EXE 
NOTEPAD.EXE 
PBRUSH.EXE 


PIFEDIT.EXE 
PRINTMAN.EXE 
PROGMAN.EXE 


RECORDER.EXE 


REVERSIEXE 
SOL.EXE 
SWAPFILE.EXE 


TASKMAN.EXE 
TERMINAL.EXE 
WINFILE.EXE 
WINHELP.EXE 
WRITE.EXE 
SETUP.EXE 
SYSEDIT.EXE 


App Name 


Calculator 
Calendar 
Cardfile 
Clipboard 
Clock 


Control Panel 


MS-DOS Executive 
Notepad 


Paintbrush 


PIF Editor 
Print Manager 


Program Manager 


Recorder 


Reversi 
Solitaire 


Swapfile 


Task Manager 
Terminal 

File Manager 
Help 

Write 

Setup 


System Editor 


Assoc.files 


CALC.HLP 
CALENDAR.HLP 
CARDFILE.HLP 
CLIPBRD.HLP 
DIGITAL.FON 
CONTROL.HLP 


CONTROL.INI 
LZEXPAND.DLL 


NOTEPAD.HLP 


PBRUSH.DLL 
PBRUSH.HLP 


PIFEDIT.HLP 
PRINTMAN.HLP 


PROGMAN.INI 
PROGMAN.HLP 


RECORDER.HLP 
RECORDER.DLL 


REVERSI HLP 
SOL.HLP 


TERMINAL.HLP 
WINFILE.HLP 
WINHELP.HLP 
WRITE.HLP 
SETUP.HLP 


Description 


General, Scientific Calculator 
Desktop Calendar 

Desktop Rolodex 

Clipboard Viewer 
Analog/Digital Clock 


System Control Panel 


Windows 2.x Shell 
Desktop Notepad 
Paintbrush/Draw 


Program Information File Editor 
Windows Print Spooler 


Windows 3.0 Shell 


Desktop Macro Recorder 


Game 
Most-tested game 


Utility to maintain permanent 
swapfile 


Application Switcher 
Desktop communications 
Windows 3.0 Shell 

Help Engine 

Desktop Word Processor 
Windows Setup Utility 


Configuration Editor 


Control Panel uses LZEXPAND.DLL to decompress files from the Windows Installation 
Diskettes. As all of the files on the Windows Installation disks are compressed (except 
SETUP.INF, SETUP.EXE, and EXPAND.EXE), the Control Panel must decompress driver 
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files, font files, etc., when installing a new printer or adding fonts. LZEXPAND is a 
Windows library counterpart to EXPAND.EXE. 


Setup-Related Files 


Setup has a number of files which it uses exclusively. There are the *.LGO files which 
contain the code for displaying the opening screen logo. There are the *.RLE files which 
contain the actual logo bitmap (RLE is a bitmap file format [Run Length Encoded]). The 
.LGO and .RLE files get combined with the WIN.CNF file to create WIN.COM, the loader, 
if you will, for Windows. Setup also uses a number of additional files: 


Filename 


WINVER. 


WIN.CNF 
EXPAND.EXE 
SETUP.INF 


CGALOGO.LGO 
EGALOGO.LGO 
EGAMONO.LGO 
HERCLOGO.LGO 
VGALOGO.LGO 
CGALOGO.RLE 
EGALOGO.RLE 
EGAMONO.RLE 
HERCLOGO.RLE 
VGALOGO.RLE 
WIN.SRC 
SYSTEM.SRC 


Purpose 


WIN VER is used to determine the version of Windows installed on the machine 
Converted to WINVER.EXE by SETUP 


The configuration file for building WIN.COM 
Decompresses the Windows files from installation disks 


Contains all of the SETUP information. It is later used by Control Panel for adding 
fonts and printers to Windows 


Logo code for CGA, EGABW** and Plasma displays. Built into WIN.COM 
Logo code for EGA displays. Built into WIN.COM 

Logo code for EGA Monochrome displays. Built into WIN.COM 

Logo code for Hercules displays. Built into WIN.COM 

Logo code for VGA, 8514 displays. Built into WIN.COM 

RLE logo bitmap for CGA, EGABW** and Plasma displays. Built into WIN.COM 
RLE logo bitmap for EGA displays. Built into WIN.COM 

RLE logo bitmap for EGA Monochrome displays. Built into WIN.COM 
RLE logo bitmap for Hercules displays. Built into WIN.COM 

RLE logo bitmap for VGA, 8514 displays. Built into WIN.COM 

Generic version of WIN.INI 


Generic version of SYSTEM.INI 


**EGA Black-and-White display adapters (64K) 
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DOS Drivers 


There are a number of DOS driver files included with Windows. These drivers are the 


recommended versions 


of the drivers to use with Windows 3.0. 


Driver 


MOUSE.SYS 
MOUSE.COM 
MOUSEHP.SYS 
MOUSEHP.COM 
EGA.SYS 
EMM386.SYS 
RAMDRIVE.SYS 
SMARTDRV.SYS 
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Purpose 


DOS mouse driver (installed at boot time) 

DOS mouse driver (can be installed from DOS; useful with VMs) 
DOS mouse driver for Hewlett-Packard systems 

DOS mouse driver for Hewlett-Packard systems 

Register support for EGA display adapters 

Expanded Memory Driver for 386-class machines 

RAM disk driver 


Disk caching driver 
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Other Files 


These files do not fall into the above categories, but for completeness are mentioned here. 
They serve a wide range of functions, including Readme files for general information and 
support for PS/2 architectures. 


File 
WIN386.PS2 
BOXES.BMP 
CHESS.BMP 
PAPER.BMP 
PARTY.BMP 
PYRAMID.BMP 
RIBBONS.BMP 
WEAVE.BMP 
WIN87EM.DLL 
123.PIF 
3270.TXT 
PRINTERS.TXT 
README.TXT 
SYSINI.TXT 
SYSINI2.TXT 
SYSINI3.TXT 
WININI. TXT 
WININI2.TXT 
WININI3.TAT 


TOSHWIN.VCD 


Purpose 


Support for PS/2 architectures in 386 Enhanced Mode 
Desktop Bitmap 

Desktop Bitmap 

Desktop Bitmap 

Desktop Bitmap 

Desktop Bitmap 

Desktop Bitmap 

Desktop Bitmap 

Floating-point math emulator library 

Program Information File for Lotus® 1-2-3® (123.EXE) 
Readme File for 3270 support 

Readme File for printer support 

Readme File for general information 

Readme File for SYSTEM.INI switches 

Readme File for SYSTEM.INI switches cont'd 
Readme File for SYSTEM.INI switches cont'd 
Readme File for WIN.INI switches 

Readme File for WIN.INI switches cont’d 

Readme File for WIN.INI switches cont’d 


File for Toshiba® Plasma displays (see info in README.TXT) 


We have identified all of the pieces that build Microsoft Windows 3.0. Further information 
regarding specific parts of Windows can be found in the Windows SDK and DDK manuals. 


Files You Can Delete 


Because of the large number of files that come with Windows 3.0, you may want to delete 
some of the files to free up disk space. Here is a list of those files that you can delete without 
degrading Window’s performance: 


e Any files that are in the TEMP directory 
e Any files that start with the characters ~WOA 
e Any files that start with the characters ~GRB 
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¢ Any files named Win386.swp (a temporary Windows swapfile) 
¢ Files with .Bmp extensions (Bitmap files used as wallpaper) 

e SOL.EXE and SOL.HLP (Solitaire files) 

e Reversi.EXE (Reversi game file) 


¢ PBRUSH.EXE, .DLL (Paintbrush accessories including Write, Calendar, Calc, 
Cardfile, etc.) 


¢ EMM386.SYS (Expanded Memory Emulator) 


ADDITIONAL INFORMATION CONCERNING BUILDING WINDOWS 


Additional information concerning Building Windows and related subjects can be found in 
the following articles: 


“Easy Open Windows: Keyboard Drivers for Microsoft Windows 3.0.” LAN Magazine 
(Feb. 1991): p. 12. 


Stinson, Craig. “Associate Windows Files with the Right Programs.” PC Computing 
(Feb. 1991): p. 198. 
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Windows™ 3.0: Memory Management 


You can use the information 
in this section to better 
understand some of the 
common Windows 3.0 


activities relating to memory. 


BACKGROUND INFORMATION YOU’LL NEED FOR THIS SECTION 


To use this section, you Should have an understanding of computer memory 
configurations, virtual memory, system resources, the Lotus/Intel/Microsoft 
expanded memory specification, and concepts such as page frames and bank 
switching. (Definitions for these terms are in the glossary at the back of this 
document.) 


Specific information for this section can be found in the Windows User’s Guide in 
Chapter 5, “Control Panel,” under Handling Device Contention and Setting 
Multitasking Options. Also refer to Chapter 13, “Optimizing Windows.” Memory 
topics are also treated in the “Running DOS Applications and PIFs” and 
“Networks” sections of this document. 


INTRODUCTION 


This section of the Windows 3.0 Resource Guide contains substantial information concerning 
memory and how Windows 3.0 interacts with memory. You can use the information to learn 
how to manage memory to your advantage while running Windows. You can also use it to 
better understand some of the common Windows activities relating to memory and learn how 
to either avoid or rectify problems that arise relating to memory management. 


The information in this section varies from basic to very complex. While an expert Windows 
user should be able to easily understand and benefit from the information, a beginning or 
casual Windows user may find some of the information challenging from a technical 
standpoint. However, even a casual Windows user will gain considerable insight into the 
relationship between Windows and memory by persisting through to the end of this section. 


This section contains information such as: 


¢ An overview of different memory types, including: 
— Conventional 
— Expanded 
— Extended 


¢ A look at how the three Windows operating modes (Real, Standard, and 386 Enhanced) 
interact with each of the three types of memory. 


* Adiscussion of how 386 Enhanced Mode works with the upper memory block (adapter 
segment) and how it makes use of virtual memory. 
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e An overview of other memory-related topics including: 
— DOS Applications and Expanded Memory 
— DOS Protect Mode Interface (DPMI) and the Virtual Control Program Interface (VCPI) 
— Memory and the WIN.COM Automatic Startup Parameters 
— System Resource Percentages 


BASIC MEMORY CONCEPT 


At the simplest conceptual level, your computer’s random access memory (RAM) is a 
volatile medium where you temporarily store your applications and your data while you are 
actively working with them. Once you finish with them, they are transferred back to the more 
permanent storage offered by your hard disk or floppy disks. 


Applications such as Microsoft® Word and Microsoft® Excel have to be loaded into memory 
before they can run. In general terms, when you are running Windows, the more memory 
your system has available, the more applications you can run at the same time, and the faster 
they will run. 


OVERVIEW OF MEMORY TYPES 


Your computer system typically has three different kinds of memory: 


¢ Conventional memory 
¢ Expanded memory 
e Extended memory 


In addition to these three types of memory, Windows lets you use a fourth type of memory, 
virtual memory. We’ ll discuss virtual memory — which involves using part of your hard disk 
as memory — later in this section. 


Conventional Memory 

Most computers have at least 256K of conventional memory, with 640K of conventional 
memory most common. By definition, conventional memory consists of the first 640K of 
memory that is available on your machine. When you start DOS (MS-DOS and PC-DOS 
operating systems), it subsequently starts the utilities and applications that are found in your 
CONFIG.SYS and AUTOEXEC.BAT files. These files use conventional memory to function. 
The remaining memory is available for running other applications such as Windows. 


Expanded Memory 


When you need more memory in order to run larger applications, run applications faster, or 
to let you run more than one application at a time, expanded memory can be used. To get 
expanded memory, you have to install an expanded memory board and use the expanded 
memory manager software that comes with the board. 
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There may be certain applications that won’t work with expanded memory, because they 
weren’t designed to interact with the expanded memory manager software. However, since 
expanded memory has been around longer than extended memory, more applications will 
work with it than will work with extended memory. 


Expanded memory is slower and more cumbersome to use than extended memory. This is 
because the expanded memory managers give applications access to only a limited amount of 
expanded memory at a time. 


Extended Memory 
Extended memory always Extended memory is essentially a seamless upward extension of the original one megabyte 
es risape at 1024K, address space that is available in the memory of both 80286 and 80386 machines. Extended 
vie er tell sacaniid memory always starts exactly at 1024K, where the upper memory block (the address range 


between 640K and 1024K) ends. 


An 80286 processor can address 16 megabytes of total memory, and an 80386 processor can 
address 4 gigabytes of memory. This means that these machines can benefit greatly from 
extended memory. However, 8086 and 8088 machines have hardware limitations that don’t 
allow them to even have extended memory. For them, expanded memory is the only option 
for extra memory. Figure 1 shows the relative addresses on conventional memory, the upper 
memory block (used by expanded memory), and extended memory. 


16 MB 


640K Ey 


Extended Memory 


Upper Memory Block 


Figure 1 — Conventional memory starts at address OOOOK and goes to 640K. The upper 
memory block (used by expanded memory) starts at 640K and goes to 1024K. Extended 
memory starts at 1024K and runs up through 16 MB for 80286 machines, and up to 

4 gigabytes for 80386 machines. 
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The Three Memory Types Vary in Complexity 


Each of the three memory types (conventional, expanded, and extended) have relative 
degrees of complexity in how they are accessed and how they work with Windows. 


Working with conventional memory is a relatively straightforward process. Real mode 
Windows runs entirely within conventional memory, and there are no complicated 
considerations for running either Standard Mode or 386 Enhanced Mode Windows. 


Working with extended memory is also fairly uncomplicated. Real Mode Windows doesn’t 
access it directly, but has certain methods for taking advantage of it that we’ll discuss later. 
Standard Mode and 386 Enhanced Mode Windows both access extended memory directly 
and work with it in a straightforward manner. 


Expanded memory is a different matter. Working effectively with expanded memory requires 
a more complete understanding of how it is structured and how to access it. Before we move 
on to a detailed discussion of how Windows works with each type of memory, we’ll take a 
more in-depth look at expanded memory. 


A More In-Depth Look at Expanded Memory 


Expanded memory is important because a large number of applications are written to take 
advantage of it. Expanded memory also has ramifications for such things as: 


¢ More effective use of spreadsheets than is provided by the use of conventional memory 
¢ The ability to load and run memory resident programs 
¢ Families of applications that use shared data 


Two Kinds of Expanded Memory 


There are two kinds of expanded memory, differentiated from one another by their 
Lotus®/Intel®/Microsoft® (LIM) expanded memory specification (EMS) version numbers. 
The LIM specifications are: 


¢ LIM 3.2 
¢ LIM 4.0 


LIM 3.2 Expanded Memory 

The LIM 3.2 expanded memory specification moves data in 64K blocks. These blocks are 
made up of four contiguous 16K “pages” that form a 64K “page frame”. This standard works 
well for storing data such as spreadsheets in expanded memory, but it is insufficient for 
multitasking (performing multiple operations at once). 


LIM 4.0 Expanded Memory 

The LIM 4.0 specification was developed to overcome the LIM 3.2 specification’s 
shortcomings relative to size and flexibility. LIM 4.0 allows data to be moved in blocks of up 
to 64 pages, as opposed to the 4 pages allowed by LIM 3.2. It also removes the restriction 
that the pages must be contiguous — in fact, it abandons the page frame requirement 
altogether. Figure 2 points out some key differences between the LIM 3.2 specification and 
the LIM 4.0 specification. 
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The LIM 3.2 expanded memory specification lets you move four contiguous 16K pages of data that forma 
single 64K “page” frame. 


System Expanded 
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0000K 


The LIM 4.0 expanded memory specification lets you move numerous 16K pages (up to 64 pages), thereby 
overcoming the LIM 3.2 specification's shortcomings relative to size and flexibility. LIM 4.0 also lets you 
backfill in conventional memory below the 640K address (640K down to 256K). 


Figure 2— The LIM (Lotus/Intel/Microsoft) 4.0 expanded memory specification removes some of the limitations imposed 


by the LIM 3.2 specification. 
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Special Operations for Expanded Memory 


Bank Switching in Expanded Memory 


Machines with 8086/8088 processors can address only 1024K of memory. One of the 
advantages of expanded memory is that it lets you use a special area of the machine’s 
memory called the upper memory block (UMB) to get around this limitation. The upper 
memory block is sometimes referred to as the Adapter Segment because it is the portion of 
memory used by hardware adapters such as display adapters. It is also where the ROM BIOS 
is located. (The ROM BIOS is a read-only memory segment where the Basic Input/Output 
System is located.) 


This upper memory block is always located in the same area of the computer’s address space 
— from 640K to 1024K (A000 to FFFF hexadecimal). Figure 3 (next page) shows the upper 
memory block, its address range, and the items that occupy fixed portions of it. 


In order to take advantage of expanded memory, application programs make calls to the 
expanded memory interface to request blocks of expanded memory. Bank switching is the 
process of mapping or temporarily assigning memory from a pool of expanded memory to an 
empty address space in the upper memory block, between 640K and 1024K. 


For example, if an application needs more memory for data, it contacts the expanded 
memory manager (EMM) software that comes with the expanded memory card. The EMM 
allocates expanded memory 16K at a time. The application writes up to 64K of data to the 
address allocated by the EMM, then requests another 64K allocation. This request is the bank 
switch request. The EMM allocates another 64K of memory at a different address while 
tracking where the first 64K of data was placed. 


The EMM will continue this bank switching activity — 16K at a time — until the application 
makes no further request for memory space. By using the bank switching techniques, the 
EMM can manipulate several megabytes of data through the single 64K window. 


Backfilling in Expanded Memory 

The ability to backfill conventional memory addresses from 640K down to approximately 
256K — memory below that is generally reserved for DOS, DOS utilities, TSRs, etc.— is 
one of the benefits that comes with the LIM 4.0 specification. Under LIM 3.2, you couldn’t 
bank switch below 640K. With backfilling capability, you can manipulate large amounts of 
data — a particularly important aspect for multitasking. 


A rotating pool of backfilled memory will allow entire applications and considerable data to 
be loaded into memory at once, greatly speeding operations. 


One trick to maximize the benefit of backfilling on 80286 machines is to disable as much of 
the motherboard memory as possible (down to the 256K level) and let the expanded memory 
card supply that memory. Since the expanded memory card is supplying the memory, it can 
bank switch freely and make the best use of available memory. 


For 80386 machines, you can convert extended memory into expanded memory by using an 
Expanded Memory Manager such as the Microsoft EMM386.SYS. If you are using an 
expanded memory board on an 80386 machine, read your manually carefully before you try 
to backfill. Not all memory boards have the register support to supply more than four 16K 
pages. Also, since Windows 3.0 supports extended memory directly, backfilling expanded 
memory will not give you any advantages unless you only run in Real Mode Windows. 
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Figure 3 — The upper memory block (UMB) is sometimes referred to as the adapter segment. Expanded memory takes 
advantage of vacant addresses in the upper memory block. 
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Expanded Memory Difficulties 


Expanded memory uses the upper memory block, which it shares with hardware adapters 
such as Network cards, 3270 emulation cards, and ESDI disk controllers. Several potential 
difficulties can arise when expanded memory contends for address space with the adapters: 


1. Lack of Space 

The primary problem is simply finding at least 64K of contiguous free space in which to 
place the page frame. Even though LIM 4.0 technically doesn’t require a 64K page frame, 
most EMM applications will not use EMM unless the 64K page frame is present. Frequently, 
the address areas of various adapter cards need to be shuffled around in order to open up 
enough space for a contiguous 64K page frame. This process gets complicated by boards like 
the IBM 3270 emulator, which has a non-movable address in most machines. 


2. Mapping Conflicts 

Most expanded memory managers such as EMM386.SYS use a search algorithm to find 
unused memory between the hexadecimal addresses COQ00 through DFFF, The memory 
managers then use this memory as page frames. Some cards don’t reserve their address space 
until you access the card, so the memory manager can inadvertently map EMS pages on top 
of the adapter, causing crashes and intermittent operation. This problem is fairly rare, 
because the page search routine can locate almost all popular adapters. 


Dealing with Difficulties 


In case of problems, start by disabling expanded memory. This will show you if a page 
conflict is causing the symptom you are experiencing. If the problem goes away, then the 
memory manager needs to be told to exclude the adapter address from consideration as a 
page location. The adapter may also have to be moved. You do this in different ways with 
different memory managers. Consult your memory manager’s documentation for information 
on how to exclude an address range. 


Memory Overview Wrapup 


This concludes our discussion of the three main types of memory — conventional, expanded, 
and extended — along with a more in-depth look at the technical aspects of expanded 
memory. In the next section, we’ ll be addressing how each of the three Windows 3.0 
operating modes makes use of memory, and how each Windows mode interacts with each 
type of memory. 
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WINDOWS 3.0 AND MEMORY 


As you know, Windows 3.0 has three operating modes: 


¢ Real Mode — This is the operating mode that provides the maximum compatibility for 
applications that were written for previous Windows versions. Real Mode is the only 
mode you can run Windows in if you have less than 1 MB of extended memory in your 
computer. 


¢ Standard Mode — Standard Mode is the normal operating mode for Windows on 286 
machines. It provides access to extended memory, but it only uses expanded memory for 
DOS applications. 


¢ 386 Enhanced Mode — Enhanced Mode is the normal operating mode on 386 machines. 
While it doesn’t use expanded memory directly, Enhanced Mode can create expanded 
memory for use by DOS applications. It accesses extended memory directly. 


In the rest of this section, we’ll discuss how these three Windows operating modes interact 
with each of the three types of memory. We’ll also look at how 386 Enhanced Mode works 
with the upper memory block (adapter segment) and how it makes use of virtual memory. 
We’ll finish this section with a discussion of other memory-related topics including: 


¢ DOS Applications and Expanded Memory 

¢ The DOS Protect Mode Interface (DPMI) and the Virtual Control Program Interface 
¢ Memory and the WIN.COM Automatic Startup Parameters 

e System Resources 


The following discussion is focused on how the three different modes of Windows 3.0 (Real, 
Standard, and 386 Enhanced) use the different types of memory we have discussed 
(conventional memory, expanded memory, and extended memory). 


WINDOWS REAL MODE AND MEMORY 


Windows Real Mode provides the most compatibility for those applications that were written 
for previous Windows versions. If you have less than a megabyte of memory in your 
machine, Real Mode is the only mode in which you can operate. 


Real Mode and Conventional Memory 
Real Mode Windows 3.0 executes entirely within conventional memory. 


One important thing to remember about Real Mode Windows 3.0 is that it runs entirely 


within conventional memory. It also requires 384K of free conventional memory to start up 
successfully. 
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Real Mode and Expanded Memory 


As Windows loads in Real Mode, it sets aside a memory segment called global memory, 
where it stores files such as printer drivers and fonts that need to be available to all 
applications. After all the Windows code has been loaded, Windows checks to see how much 
free memory is still available. 


Windows will then automatically switch into large page frame mode if there are 280K (plus 
or minus 8K) of free, mappable expanded memory left in conventional memory. The ending 
position of the Windows code in memory, plus the amount of Windows global memory, 
determines where the free expanded memory pages begin. The point at which the free 
mappable expanded memory pages begin is called the EMS Line. 


The EMS Line 
Real Mode Windows sets the EMS line automatically as discussed above. However, you can 
adjust the EMS line position in relation to the command-line parameters discussed below. 


Expanded Memory Command-Line Parameters 


The /N Switch 

When you start Real Mode Windows with the “/N” switch, you disable its use of expanded 
memory. However, using the /N switch won’t help you debug possible expanded memory 
page-frame conflicts, because it only disables the Real Mode Windows use of expanded 
memory, not the expanded memory itself. To disable the expanded memory itself, you must 
remove the external expanded memory manager. 


If you start Real Mode Windows with the /N command line switch, you disable its use of 
expanded memory for bank switching Windows applications. This effectively eliminates an 
EMS line. In addition: 


¢ Your external expanded memory manager will still be present. 
¢« Apage frame will be established 
¢ Applications can still use LIM 3.2 (if a 64K contiguous page frame is present). 


The /L Switch 
Use the ‘“‘/L” parameter to move the EMS line up or down. 


You can use the Real Mode Windows “/L” parameter to move the EMS line up or down. 
Starting Real Mode Windows with the command line “WIN /L-16” will move the EMS line 
down 16K, provided you are already in large page-frame mode. This is the only allowable 
downward parameter. Do not use the /L-16 parameter in most circumstances, because it may 
infringe on global memory and cause problems with printing or with displaying fonts. 


Starting Real Mode Windows with the command line “WIN /L+nnn” moves the EMS line up 
the specified amount (rounded to 16K increments). The only upward movement parameter 
generally used is “WIN /L+200,” which is simply an arbitrarily large number used to force 
Real Mode Windows into small page frame mode, when it would usually be in large page 
frame mode. There is almost never a practical use for any other positive parameter. 
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The /E Switch 


You use the “/Ennn” parameter to adjust the 280K default point at which Real Mode will go 
into large page-frame mode. Keep in mind that Real Mode does not automatically use one 
page frame mode or the other without a good reason. Explicitly setting small or large 
page-frame mode in contradiction to Windows’ automatic choice may cause problems. 
Windows’ automatic choice is usually the best choice. 


However, if you wish to explicitly set one mode or the other, you may use this switch. For 
example, starting Real Mode Windows with the “WIN /E100” parameter will cause Windows 
to go into large page-frame mode if only 100K of bankable pages are free after the Windows 
code has initialized. (This effectively switches Real Mode Windows to large page-frame 
mode.) Conversely, starting Real Mode Windows with the “WIN /E600” switch will force 
small page-frame mode in all circumstances. You should normally use the “/L+200” switch 
for this purpose. 


Real Mode and Extended Memory 


In this next section, we’ll look at three areas of interest regarding Real Mode and extended 
memory: 


* Code caching 
¢ Using eXtended Memory Specification (XMS) memory 
¢ Swapping DOS applications to extended memory 


Code Caching Using Extended Memory 

Whenever extended memory is available and HIMEM.SYS is loaded, Real Mode can speed 
up its operations considerably by performing code caching to extended memory (even 
though Real Mode doesn’t access extended memory directly). Code caching works in the 
following way. 


All Windows applications are divided into segments that have certain attributes. Two of these 
attributes are: 


¢ Movable, which means that the segment may be moved around in memory. 


¢ Discardable, which means that the segment may be discarded — that is, overwritten and 
then reloaded from disk when necessary. 


A Windows application keeps a minimum amount of code, known as its swapsize, loaded in 
memory. As the program executes and you choose various functions, and whenever Windows 
runs out of memory, it discards part of the application and overwrites it with new code 
loaded from the executable file on the hard disk. 


Under Real Mode Windows, a lot of discarding goes on, because Real Mode is limited to 
conventional memory. Windows applications are frequently 600K-700K in size or larger — 
much larger than available free memory on a 640K machine with Real Mode Windows 
loaded. If XMS memory is accessible to Windows 3.0 via HIMEM.SYS, it will effectively 
discard code to extended memory. Rather than forgetting about the code segment and 
overwriting it with new code from the executable file, it copies (caches) the code segment to 
extended memory. 
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Then, instead of having to reload from the executable file, it can fetch the code from 
extended memory when it is required again. This feature speeds up Real Mode operation 
considerably. 


Note that this feature does not replace the Windows SmartDrive disk caching utility. 
SmartDrive should still be loaded whenever possible. 


Using Extended Memory with DOS Applications 


DOS applications that use extended memory may also be run from Real Mode Windows, if 
the required amount of extended memory is specified in the application’s program 
information file (PIF). One important point to remember about running such applications is 
that Real Mode is already using all of the available extended memory for code caching. 
Therefore, in order to run a DOS application PIF that requires extended memory, you must 
swap extended memory data to disk. 


For example, let’s say you have 2048K of extended memory in your machine. You specify in 
the PIF that your DOS application requires 1024K of extended memory. Real Mode 
Windows is already using all the megabytes of extended memory. When you run the DOS 
application, the first megabyte of extended memory is swapped to disk, and the DOS 
application is given access to that extended memory. 


When you Alt-Tab back to Real Mode Windows, the original 1024K of extended memory is 
reloaded from disk. Since this process can be slow, don’t request any more extended memory 
than is absolutely necessary to run your application. 


Swapping DOS Applications to Extended Memory 


Real Mode can also swap DOS applications to extended memory. You do this by creating a 
virtual hard disk in extended memory with the RAMDRIVE.SYS driver. Then you set the 
swapdisk=line in the [nonwindowsapp] section of the SYSTEM.INI file to point to the drive 
letter that the RamDrive creates. 


Note that in order to do this, you must have a RamDrive that is at least three times larger 
than the largest DOS application you wish to use. Also, be advised that using extended 
memory to create the RamDrive will reduce the Real Mode Windows extended memory 
code-caching ability and make it run slower. 
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WINDOWS STANDARD MODE AND MEMORY 


In the previous section, “Windows Real Mode and Memory,” we looked at how Real Mode 
interacts with the three types of memory (conventional, expanded, and extended), In this 
section, we’ll look at how Standard Mode interacts with memory. One thing to keep in mind 
is that Standard Mode Windows does not use expanded memory at all. Expanded memory is 
only available to DOS applications. 


Standard Mode and Conventional Memory 


Conventional memory takes no special consideration when you are running in Standard 
Mode, except when you are running DOS applications. Standard Mode has the same DOS 
application support as Real Mode, and DOS applications have to run within conventional 
memory. 


From an operating standpoint, when Standard Mode is executed, it adds up the free amount 
of both conventional and extended memory. Then it treats the total amount as one contiguous 
memory block. 


Standard Mode and Expanded Memory 


Standard Mode Windows 3.0 does not use expanded memory at all. However, DOS 
applications running under Standard Mode can access expanded memory, but only if a 
physical expanded memory board is present in the machine. If you have an expanded 
memory board, the board’s expanded memory manager will use areas of the upper memory 
block. If you suspect an upper memory block conflict is causing a problem, temporarily 
remove the expanded memory manager for testing purposes. 


There are 386 expanded memory managers, such as the EMM386.SYS that comes with 
Windows, that can be loaded to provide expanded memory outside of Windows. However, 
386 expanded memory managers cannot be used to provide expanded memory to DOS 
applications running from Standard Mode Windows. 


See the section “Expanded Memory for DOS Applications,” later in this document, for more 
information on using EMS with Standard Mode. 


Standard Mode and Extended Memory 

Windows 3.0 Standard Mode can access extended memory directly. It adds together the free 
conventional memory and free extended memory. It then provides this total as memory for 
Windows applications to use (minus the memory required by Standard Mode Windows 
itself). Standard Mode initially accesses extended memory through the Microsoft XMS 
driver HIMEM.SYS or through another third-party driver. DOS applications which use 
extended memory may also be run from Standard Mode Windows. Since Standard and Real 
Mode Windows both use the same DOS application support, the same restrictions apply. (See 
the section “Real Mode and Extended Memory” above.) 


Running Protect-Mode DOS Applications 

Windows Standard Mode allows DOS applications that use a DOS extender technology, such 
as VCPI, to run in protect mode. Extended memory allocation for such applications must be 
made in the Program Information File (PIF). 
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386 ENHANCED MODE AND MEMORY 


386 Enhanced Mode and Conventional Memory 


Windows 3.0 386 Enhanced Mode deals with the conventional memory in much the same 
way as Standard Mode. When Enhanced Mode Windows 3.0 is executed, it adds up the 
amount of free conventional and extended memory and then treats the total amount as an 
available block of memory. 


Conventional memory has no special meaning under 386 Enhanced Mode, except when 
running DOS applications. Enhanced Mode runs DOS applications by creating virtual DOS 
machines up to 640K in gross size. 


Each virtual DOS machine inherits the environment that was present before Windows 
Enhanced Mode was executed. This means that every driver and terminate-and-stay-resident 
program (TSR) that you load before you run Windows is present and consumes memory in 
every subsequent virtual DOS machine. The net memory available within virtual DOS 
machines under Enhanced Mode is slightly less than the free memory available at the DOS 
prompt before you start Windows. The amount of memory varies depending on the specific 
configuration. 


Windows 3.0 Enhanced Mode uses the upper memory blocks for two purposes: 1) To place 
DOS protect-mode Application Program Interface (API) translation buffers, and 2) To place 
the expanded memory page frame (if required). Frequently, all of the free pages in the upper 
memory block are used by Enhanced Mode. 


API Translation Buffers in the Upper Memory Block 


Translation buffers act as windows through which applications executing in protect mode 
pass information to and from DOS or a network. 386 Enhanced Mode tries to allocate buffers 
in the upper memory block to translate DOS and network API calls from protect mode to 
Real Mode. Since the upper memory block is within the first megabyte of address space, it 
can be accessed by DOS in Real Mode. If insufficient UMB memory is available, these 
buffers are allocated from conventional memory. 


If the translation buffers are allocated in conventional memory, they take up space in every 
virtual machine you create. Ideally, there would be enough free space in the upper memory 
block to place both the translation buffers and the expanded memory page frame. Yet, on 
many configurations there isn’t enough room. This means you have to make a choice — 
either the expanded memory page frame can be eliminated, or the translation buffers can be 
allocated in conventional memory (instead of in the upper memory block). Jf the translation 
buffers are allocated in conventional memory, they take up space in every virtual machine 
you create. You will have less space in virtual machines to run DOS applications. To 
compound the problem, the translation buffers can be allocated either in the upper memory 
block or in conventional memory, but never half-and-half. 


Fortunately, Windows 3.0 Enhanced Mode provides a method for you to specify your 
preference. You can place the switch: 


ReservePageFrame=<boolean> 


in the [386ENH] section of the SYSTEM.INI. If “ReservePageFrame=true” (the default), 
then Enhanced Mode Windows will allocate the page frame first and the translation buffers 


Configuring Windows 3.0 


If you are using the 
EMM386.SYS driver, 
translation buffers are always 
placed in conventional 
memory. 


Conventional Memory 


Expanded Memory 
Extended Memory 
Virtual Memory 


Adapters can break up the 
free area in the upper 
memory block, so there is no 
64K contiguous area to place 
a page frame. 


second. There is a good chance that, on machines with full UMB, the translation buffers will 
be forced into conventional memory, but this lets you use expanded memory in DOS 
applications. 


If “ReservePageFrame=false”, first the translation buffers are allocated, followed by the page 
frame, if there is still room. This setting gives you the most free memory within virtual 
machines, but you may not be able to use expanded memory in DOS applications. One 
important note: If you are using the EMM386.SYS driver, translation buffers are always 
placed in conventional memory. This is because EMM386 already occupies all of the 
available UMB with expanded memory. 


386 Enhanced Mode and Expanded Memory 


Windows 3.0 386 Enhanced Mode does not use expanded memory itself. However, it can 
create expanded memory for use by DOS applications, such as Lotus 1-2-3, that are written 
to use expanded memory. The amount of expanded memory that is required by a DOS 
application may be specified in the application’s PIF. Windows applications don’t need to use 
expanded memory, because they can access extended memory directly (since they run in 
Protected Mode). 


The main issues for expanded memory under Windows 3.0 are page-frame conflicts. 

386 Enhanced Mode Windows provides large page-frame LIM 4.0 expanded memory in all 
virtual DOS machines. This is not presently useful for most DOS applications that use 
expanded memory, since most DOS applications use only the 64K page frame itself, not the 
additional bankable pages in conventional memory that large page-frame LIM 4.0 supplies. 


However, this feature may be useful in the future. A compatible external 386 memory 
manager such as EMM386.SYS may be loaded to provide expanded memory for DOS 
applications outside of Windows 3.0 Enhanced Mode. See the section “Expanded Memory 
for DOS Applications” for more information. 


As noted in the expanded memory discussion earlier in this document, expanded memory 
support requires a page frame located in the 384K upper memory block. With LIM 4.0 
specification expanded memory, it is not necessary to have a 64K contiguous page frame in 
this area. In fact, with LIM 4.0 it’s not necessary to have a page frame at all. Sull, if you wish 
to use expanded memory for your DOS applications, you must have a 64K contiguous page 
frame. This is comprised of four contiguous 16K pages in the upper memory block. 


Combinations of installed adapters can break up the free area in the upper memory block, so 
there is no 64K contiguous area to place the page frame. In this case, you will not see any 
free expanded memory in your DOS applications running under 386 Enhanced Mode. 


If you experience this problem, you might have to rearrange your adapter memory locations 
in order to get expanded memory support for DOS applications. This is easiest to do on 
machines using the Micro Channel or Extended Industry Standard Architecture (EISA) bus 
standards. IBM Personal System /2 models 50 and above are equipped with the Micro 
Channel bus. 


The PS/2 machines allow you to change adapter memory locations simply by booting with 
the PS/2 Reference Disk and choosing Change Configuration. A similar procedure is 
available on most EISA bus machines, such as the Compaq SystemPro and HP Vectra 486. 
Normal Industry Standard Architecture (ISA) bus machines such as the IBM AT and Compaq 
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Two WIN.INI parameters are 
used to control expanded 
memory page-frame and 
mapping-buffer placement. 


It is frequently necessary to 
exclude the memory range 
EOO0-EFFF, so that 386 
Enhanced Mode can function 
properly. 


DOS applications which use 
extended memory may also 
access XMS in virtual 
machines. 


Conventional Memory 


Expanded Memory 


Virtual Memory 
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386 may require you to open the case and flip DIP switches on the cards to change their 
memory addresses. Use Figure 2 as a handy worksheet when readdressing adapters to open a 
64K page frame. 


You can also disable expanded memory support entirely under Windows 3.0 Enhanced 
Mode. This is done via the “NoEMMDriver=yes” switch in the [386ENH] section of the 
SYSTEM.INI file. 


Controlling Enhanced Mode Upper Memory Block Mapping 


The WIN.INI parameters “EMMExclude” and “EMMmInclude” are used to not only control 
expanded memory page-frame placement, but also the API translation-buffer mapping. 
Under Windows 3.0, these switches begin with the letters EMM for backward compatibility 
reasons only. They no longer apply only to expanded memory. However, the 
EMMPageFrame parameter still applies only to the expanded memory page frame. 


In Windows 3.0, these switches have been moved from the WIN.INI file to the [386ENH] 
section of the SYSTEM.INI. Windows /386 2.x does not use the EOQOO-EFFF area of the 
Adapter Segment unless specifically instructed to do so. Windows 3.0 Enhanced Mode will 
use this segment unless the machine identifies itself as a PS/2. 


To explicitly exclude an area of the upper memory block Adapter Segment from mapping by 
Windows 3.0 Enhanced Mode, use the “EMMExclude” statement. The “EMMExclude” 
parameter accepts a four-digit hexadecimal memory range, such as 
EMMExclude=E000-EFFF. Since there is no standard for hardware implementation of the 
EQ00-EFFF area, it is frequently necessary to exclude this range, so that Enhanced Mode can 
function properly. Most adapter cards will be automatically detected and excluded by 
Windows 3.0 Enhanced Mode. 


If you suspect an upper memory block conflict, use “EMMExclude.” There are very few uses 
for the “EMMInclude=” statement. Normally, Windows 3.0 Enhanced Mode will 
automatically use all free pages in the upper memory block. Likewise, there are few uses for 
the “EMMPageFrame=” statement, since it controls only the expanded memory page frame, 
not the translation buffers. The Windows /386 2.x “LastEMMSeg=” parameter has been 
dropped for Windows 3.0. 


Enhanced Mode and Extended Memory 
Like Standard Mode, Windows 3.0 Enhanced Mode can access extended memory directly. It 
adds the free conventional memory and the free extended memory together and provides this 


total as memory for Windows applications to use (minus the memory required by Enhanced 
Mode Windows itself). 


DOS applications which use extended memory may also access extended memory in virtual 


machines under 386 Enhanced Mode. The extended memory supplied to DOS applications 
by 386 Enhanced Mode may be virtualized. 
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Conventional Memory 
Expanded Memory 
Extended Memory 


One of the major benefits of 
virtual memory is that it lets 
you run more programs 
simultaneously than your 
installed memory would 
normally allow. 


Under Enhanced Mode, 
programs don’t have to be 
written specifically for virtual 
memory in order to take 
advantage of it. 


Windows 386 Enhanced Mode 
uses a demand-paged virtual 
memory system. 


Running Protect-Mode DOS Applications 

Windows Enhanced Mode allows DOS applications to run in protect mode, if they are 
written to use the Microsoft DOS Protect Mode Interface (DPMI) specification. Lotus 1-2-3 
version 3.1 is an example of an application that does this. Enhanced Mode uses the XMS to 
initially load itself and its drivers into extended memory before starting up. This is why 
Enhanced Mode requires the presence of HIMEM.SYS, the extended memory device driver. 


386 ENHANCED MODE AND VIRTUAL MEMORY 


Virtual memory is a concept that has been widely used for years in the realm of the 
mainframe. The concept of virtual memory is straightforward: At any given moment during 
the execution of a program, some parts of that program — code and data — are in physical 
memory, and the rest is swapped out to the hard disk. Whenever a reference is made to a 
memory address, and if the information is currently in physical memory, it’s used without 
any interruption to the program. If the information isn’t in physical memory, a page fault 
occurs. Then Windows 3.0 Enhanced Mode Virtual Memory Manager takes control. 


The required code or data is pulled into physical memory from the hard disk, and if 
necessary, some other information is swapped out. Pages are swapped out on a Least 
Recently Used (LRU) basis. This means that those page(s) which have not been accessed for 
the longest period of time are the first ones to be swapped out. All of this activity happens 
transparently to the user, who only sees some hard disk activity. 


One of the major benefits of virtual memory is that it gives you the ability to run more 
programs simultaneously than the amount of physical memory installed on your computer 
would normally allow. Virtual memory recently came to the PC world with the introduction 
of the IBM®/Microsoft® OS/2® operating system. Windows 386 Enhanced Mode goes 
beyond the world of OS/2 to offer virtual memory using the special demand-paging 
capabilities of the Intel 80386 processor. 


The best thing about virtual memory in Windows 386 Enhanced Mode is that programs don’t 
need to be written specifically for it to take advantage of it. When you start 386 Enhanced 
Mode and do a “Help.About”, you see much more memory available than is installed in your 
machine. Windows applications can use this memory without modification, because 
Windows applications are device independent. They let Windows handle the memory 
management, simply asking Windows for memory allocations. With virtual memory, 
Windows applications keep asking for more memory, which 386 Enhanced Mode delivers. 


A Demand-Paged System 

Windows 386 Enhanced Mode virtual memory is a demand-paged system. This means that 
pages of data are brought into physical memory when they are referenced. A demand-paged 
system does not attempt to predict what pages will be required in the future. The Enhanced 
Mode virtual memory subsystem is implemented by the Windows 3.0 Virtual Memory 
Manager (VMM), along with the pageswap device. VMM maintains the virtual memory 
page table. The page table lists which pages are currently in physical memory and which are 
swapped to disk. Since Windows 3.0 Enhanced Mode is a multitasking environment, the 
VMM page table also contains a list of which memory pages belong to what process. When 
the VMM needs a page that is not currently in physical memory, it calls the pageswap device. 
Pageswap allocates and deallocates virtual memory and maps pages into and out of physical 
memory. 
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Windows uses a Least 
Recently Used (LRU) page 
replacement algorithm. 


The LRU algorithm uses a 
three-step process. 
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Some virtual memory systems rely on program segmentation to do their work. Windows 
applications are segmented; however, virtual memory under Windows 3.0 Enhanced Mode is 
not related to the segmentation of Windows applications. All memory, virtual and physical, is 
divided into 4K pages, and the system is managed on this basis. Page mapping starts at 
OOOOK and works its way up. 


There are two kinds of pages that can be allocated: 


¢ Physical pages 
e Virtual pages 


The amount of physical pages is simply the amount of physical memory in the machine 
divided by 4K. In contrast, memory allocated to an application is made up of virtual pages. 
At any given time a virtual page can be in physical memory or swapped to the hard disk. 


The Least Recently Used (LRU) Algorithm 

As mentioned above, Windows 3.0 Enhanced Mode virtual memory management uses the 
Least Recently Used (LRU) page replacement algorithm. The virtual page table contains 
flags for each page that indicate whether the page has been accessed and if the page is dirty. 
(Accessed means that a process has made a reference to the page since it was originally 
loaded. Dirty means that a “write” has been made to the page since it was loaded.) Since a 
memory “write” qualifies as an access, the Dirty attribute implies the Accessed attribute. 


Here’s how the LRU algorithm works. Let’s say Windows 3.0 Enhanced Mode is out of 
physical memory space, and a process requests additional memory. Windows has to decide 
which page(s) currently in physical memory it should swap to the hard disk to fulfill the 
request. This decision is a three-step process: 


1, The virtual memory manager scans the page table looking for pages that have neither an 
Accessed nor a Dirty attribute. During the scanning process, it clears the Accessed 
attribute from all the pages. 


2. If it can find enough pages meeting the Not Accessed/Not Dirty requirement, it goes 
ahead and fulfills the request. It swaps the pages to the hard disk and gives the resulting 
free memory to the process. 


3. If it can’t find enough pages the first time through, then it repeats the scan. However, the 
second time through, none of the pages have an Accessed attribute, because they were 
cleared by the first scan. So, theoretically, more pages will meet the requirements, and the 
request can be fulfilled. If the required pages are still not found by the second scan, 
Windows then swaps out the pages, regardless of their attributes. 


The main benefit of the Windows 3.0 Enhanced Mode virtual memory support is the ability 
to run more programs than your machine’s physical memory can handle. The drawbacks are 
the disk space requirement for the virtual memory swapfile and the decrease in overall 
execution speed when swapping is required. It’s important to remember, though, that it’s 
better to run a program slowly in a virtual memory system than to not be able to run it at all. 
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Don’t bother creating 
swapfiles on a ramdisk. 


A temporary swapfile is a 
normal DOS file created on 
the hard disk. It shrinks and 
grows as necessary. 


A permanent swapfile 
occupies a contiguous 
section of your hard disk, and 
it improves the speed of the 
virtual memory system. 


Virtual Memory — Paging File Options and Controls 

Windows 3.0 Enhanced Mode can use one of two types of virtual memory paging files or 
swapfiles — Temporary and Permanent. Only one swapfile is used at a time. Windows 3.0 in 
386 Enhanced Mode requires a minimum of approximately 1.5 megabytes of hard disk space 
free on the paging drive to provide virtual memory support with a temporary swapfile. Do 
not attempt to create a swapfile on a ramdisk. Creating a swapfile on a ramdisk is a 
self-defeating pursuit, since you would be sacrificing physical memory to provide a place to 
create virtual memory, which replaces the physical memory you have used to create the 
ramdisk. 


Temporary Swapfiles (VM Paging Files) 

A temporary swapfile (virtual memory paging file) is a normal DOS file created on the hard 
disk which can shrink and grow in size as necessary. The temporary swapfile is called 
WIN386.SWP. It is not a Hidden or System file and may be deleted any time you are not 
running Windows, if necessary. Jt is normally deleted automatically when you exit Windows 
3.0 Enhanced Mode. 


You can set the temporary swapfile location and size by inserting parameters in the 
[386ENH] section of the SYSTEM.INI file. The temporary swapfile is always created in 
your Windows 3.0 directory, unless you set the “PagingDrive=” parameter. If the 
“PagingDrive=” parameter is set (say, to D:), the swapfile will be created in the root 
directory of the specified drive. There is no way to specify a subdirectory for the temporary 
swapfile location. 


Temporary swapfile size is controlled by the “MaxPagingFileSize=” parameter. 
MaxPagingFileSize sets the maximum size of the temporary swapfile in kilobytes. Size of 
the temporary swapfile may also be limited in a different way by the use of the 
“MinUserDiskSpace=” parameter. “MinUserDiskSpace=” tells Enhanced Mode to leave the 
specified amount of disk space in kilobytes free when creating a temporary swapfile. 
Ususally, Enhanced Mode doesn’t take more than 50% of the available disk space, but, these 
parameters allow you to change this to take more or less than 50%, depending on the desired 
balance. 


Permanent Swapfiles 


A permanent swapfile occupies a contiguous section of your hard disk. Using a permanent 
swapfile improves the speed of the Windows 3.0 virtual memory system, because it is 
contiguous, and its access requires less overhead than a normal DOS file. The permanent 
swapfile is a Hidden file called 336PART.PAR, which also has a System attribute. And, it is 
always placed in the root directory. Since the permanent swapfile must be contiguous, you 
can’t create a permanent swapfile bigger than the largest contiguous free segment of your 
hard disk. 


SWAPFILE.EXE Utility 


Permanent swapfiles are created and deleted with the Windows 3.0 SWAPFILE.EXE utility 
program. ASYSTEM.INI parameter is not used to point to the location of the permanent 
swapfile. Instead, the SwapFile utility program creates a description file called SPART.PAR 
file in your Windows 3.0 directory. Windows 3.0 Enhanced Mode reads the SPART.PAR file 
to find out where the permanent swapfile is and how large it is. SPART.PAR is marked 
“Read-Only” to keep you from accidentally deleting it. If you were to delete SPART.PAR, 
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If you have a permanent 
swapfile, delete it before you 
optimize your hard disk. 


Paging to network drives is 
very slow and is not 
recommended. 
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Windows could not locate the permanent swapfile. Also, you cannot delete the permanent 
swapfile with the SwapFile utility, because SwapFile also reads SPART.PAR. 


The SwapFile utility makes DOS calls that cannot be made from protect mode Windows. 
Therefore, SWAPFILE.EXE may only be run from Real Mode Windows 3.0 and cannot run 
with other applications. If the SwapFile utility program says that the maximum swapfile size 
it can create is smaller than your free disk space, then your hard disk is fragmented. If you 
wish to create a larger permanent swapfile, you must optimize your hard disk. (Optimizing is 
also known as unfragmenting or compacting.) This must be done with a third-party utility 
program, such as Bridgeway Publishing FastTrax, Norton Utilities®, Mace Utilities, Golden 
Bow VOpt, or Central Point PCTools™, 


If you have already created a permanent swapfile, make sure to delete it with the 
SwapFile utility program before optimizing your hard disk. It is usually not necessary to 
delete the permanent swapfile every time you optimize your hard disk, but only when you 
wish to increase the size of the permanent swapfile by optimizing it and then recreating it. 


The SwapFile utility program supports only disks that use 512-byte sectors. If 512-byte 
sectors are not being used, this indicates a nonstandard configuration, such as a third-party 
disk-partitioning driver. SWAPFILE, and Windows 3.0 itself, support drives with 512-byte 
sectors that have been partitioned with the DOS FDISK utility. Never run SwapFile on a 
drive that uses a partitioning driver in the CONFIG.SYS, with the exception of Compaq’s 
ENHDISK.SYS. If you receive a message that your swapfile is corrupted, the solution is to 
run the SwapFile utility, delete the current swapfile, and create a new one. 


Paging to Network Drives 

Paging to a network drive, while certainly possible, is extremely slow and is not 
recommended. Only temporary swapfiles may be used on network drives. If you wish to page 
to a net drive, the directory must not have a DOS Read-Only attribute. You must have 
CREATE and WRITE access to the directory. Note that on Novell networks, because they are 
not MSNet Redirector compatible, the root of a network drive is the root of the server. Do 
not set the “PagingDrive=” parameter to a Novell network drive. If you do so, and multiple 
users run Windows 3.0 Enhanced Mode, they will crash, because they have overwritten each 
other’s swapfiles — all with the same name and all created in the root directory of the server. 


Wrapup 

This concludes the discussion on how the three Windows operating modes (Real, Standard, 
and 386 Enhanced) specifically interact with the three types of memory (conventional, 
expanded, and extended). It also marks the end of the discussion concerning 386 Enhanced 
Mode and virtual memory. In the last part of this section on memory management, we’ll 
touch on some general memory issues: 

¢ DOS Applications and Expanded Memory 

¢ DPMI and VCMI Specifications 

¢ Memory and WIN.COM Startup Parameters 


¢ System Resources 
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If you use an expanded 
memory board and backfill to 
provide large page-frame LIM 
4.0 support, you'll get a 
better performance from Real 
Mode Windows. 


You can allocate or limit 
expanded memory for DOS 
applications by using PIF 
parameters. 


DOS APPLICATIONS AND EXPANDED MEMORY 


DOS Applications under Real Mode Windows 3.0 


DOS applications and Real Mode Windows 3.0 can use the same external expanded memory 
manager. Expanded memory can be provided either by a physical expanded memory board, 
or by a 386 expanded memory manager. Examples of expanded memory boards include the 
Intel Above Board and AST® RAMPage®. Some common 386 expanded memory 
managers include Microsoft EMM386.SYS (included with the Windows product), Compaq 
CEMM EXE (included with Compaq 386 machines), Qualitas® 386 to the Max 
(386MAX.SYS), and Quarterdeck® QEMM.SYS. 


If a physical expanded memory board is used, you will get the best performance from Real 
Mode Windows by backfilling to provide large page-frame LIM 4.0 support. Some boards do 
not have the hardware register support to provide large page-frame LIM 4.0; they only 
provide small page frame (see the section on Expanded Memory). All 386 expanded memory 
managers provide large page-frame LIM 4.0 support. 


Remember that DOS applications require a 64K contiguous page frame to use expanded 
memory, but Real Mode Windows does not. If you see expanded memory in Windows, but 
not in your DOS applications, you probably do not have a 64K contiguous page frame, and 
you may need to rearrange adapter locations. Refer to the previous section on Expanded 
Memory for more information. 


DOS Applications under Standard Mode Windows 3.0 


As noted in the Memory Usage section, Windows 3.0 Standard Mode does not use expanded 
memory. DOS applications running under Standard Mode can only use expanded memory 
with a physical expanded memory card such as an Intel Above Board or AST RAMPage. 


A 386 expanded memory manager cannot be used to provide expanded memory support for 
DOS applications running from Standard Mode. Still, 386-compatible expanded memory 
managers can be loaded to provide DOS applications with expanded memory support outside 
of Standard Mode. 


DOS Applications under Enhanced Mode Windows 3.0 

Expanded memory emulation is provided internally for DOS applications running under 
Enhanced Mode. See the section on Enhanced Mode and the 384K Adapter Segment for 
more information on page frame placement. Expanded memory for DOS applications may be 
allocated and/or limited via PIF parameters. 


External 386 — Expanded Memory Managers 

Some 386 expanded memory managers have a special feature that allows Standard or 
Enhanced Mode Windows to turn them off when Windows is run. Memory managers with 
this capability are EMM386.SYS and CEMM.EXE. CEMM.EXE requires that no expanded 
memory be in use when Standard or Enhanced Mode Windows is run. Other memory 
managers, such as 386MAX and QEMM, cannot be loaded with Standard Mode Windows. 
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Some 386 expanded memory 
managers let you load DOS 
device drivers into free areas 
of the Adapter Segment. If 
you run in Real Mode, this 
gives you the best 
performance. 


To create a DOS extended 
application, you have to 
switch the processor to 
protect mode and allocate 
extended memory. 


VCPI provides an interface 
between applications using 
DOS extenders on an 80386 
machine. DPMI provides 
support for 80286 machines 
and for multitasking 
environments not supported 
by VCPI. 
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Some 386 expanded memory managers provide the capability to load DOS device drivers 
into free areas of the Adapter Segment. This process works fine under Real Mode Windows; 
and, if you must run in Real Mode, this is recommended for best performance. 
EMM386.S YS and CEMM.EXE do not provide this capability, but 336MAX.SYS and 
QEMM.SYS do. 


DPMI AND VCPI — SPECIFICATIONS FOR DIFFERENT 
PURPOSES 


The DOS Protect Mode Interface, or DPMI, was developed by a group of industry leaders. 
Several members of the DPMI committee were also involved in the creation of the Virtual 
Control Program Interface, or VCPI. In the same way that DPMI is primarily a creation of 
Microsoft, VCPI was formulated primarily by Phar Lap systems. 


DPMI and DOS Extended Applications 

DOS extended applications execute code in the protect mode of the 80286 or 80386 
processor. As opposed to OS/2 applications, DOS extended applications are launched from 
standard MS-DOS or PC-DOS. Creating a DOS extended application requires a method to 
switch the processor to protect mode and to allocate extended memory. Until DPMI, there 
was no standard method for DOS extended applications to perform these tasks on 80286 
processors. Hundreds of existing applications have been created using various types of DOS 
extenders. DOS extender applications that do not already support DPMI will require minor 
modifications to do so. 


Comparing DPMI to VCPI 

DPMI and VCPI solve two different problems. VCPI provides an interface between 
applications using DOS extenders on an 80386 machine and those using 386 expanded 
memory managers. For example, the 386 expanded memory managers QEMM, 386MAX, 
and CEMM support the VCPI specification. VCPI allows applications using DOS extenders 
to run simultaneously with 386 expanded memory managers on a 386 machine. 


However, multitasking operating environments, such as Windows 3.0 Enhanced Mode, OS/2, 
UNIX 386, and VM386, have memory and protection models which are not compatible with 
the VCPI interface. DPMI was created so these environments could run extended DOS 
applications. In addition, DPMI provides support for 80286-based machines, which VCPI 
does not. DPMI will provide the capability of running DOS extended applications on a 
variety of processors and operating environments. 
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You can force Windows into 
one of its three modes by 
using command-line 
switches. 


You’ ll need at least an 8088 
processor and 384K of 
conventional memory to start 
in Real Mode. 


You need at least an 80286 
processor and 176K of 
extended memory to start 
Standard Mode. 


You’ ll need at least an 80386 
processor and 1024K of 
extended memory to start in 
Enhanced Mode. 


MEMORY AND WIN.COM AUTOMATIC STARTUP PARAMETERS 


WIN.COM will start up automatically in the appropriate Windows 3.0 operating mode for 
your machine and the amount of memory installed. These modes are Real Mode (similar to 
Windows /286 2.x), 286 Standard Mode (also known as 286 Protect Mode), and 386 
Enhanced Mode (also known as 386 Protect Mode). However, you can force Windows into 
one of the three modes by using the following command-line switches: 


¢ WIN /R Real Mode 
© WIN/S or WIN /2 Standard Mode 
© WIN /3 Enhanced Mode 


Real Mode Startup Requirements 
The requirements for WIN.COM to automatically start up in Real Mode are: 


¢ 8088 processor or above 
¢ 376K of free conventional memory (385,008 bytes reported by CHKDSK) 


Standard Mode Startup Requirements 
The requirements for WIN.COM to automatically start up in Standard Mode are: 


¢ 80286 processor or above 

¢ 256K of free conventional memory 
¢ 192K of free extended memory 

¢ XMS driver loaded (HIMEM.SYS) 


How It Works 

Standard Mode conventional/extended memory requirements are mutually dependent and are 
not fixed. A typical installation requires a minimum of 256K free at the DOS prompt to run 
Standard Mode, assuming sufficient extended memory is free. Standard Mode requires 256K 
conventional and 176K extended memory in order to run. 


Enhanced Mode Startup Requirements 
The requirements for WIN.COM to automatically start up in Enhanced Mode are: 


¢ 80386 processor or above 

¢ 256K of free conventional memory 
¢ 1024K of free extended memory 

e XMS driver loaded (HIMEM.SYS) 


How It Works 

See the notes for Standard Mode that relate to the interrelationship of conventional/ extended 
requirements. A typical installation requires a minimum of 182K free at the DOS prompt to 
run Enhanced Mode, assuming sufficient extended memory is free. Enhanced Mode requires 
between 580K and 624K combined conventional and extended memory in order to run. 
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There are three segments 
within Windows that run 
Windows applications. 


Storage areas limited to 64K 
are known as “local heaps.” 


Every window, sub-window, 
and icon requires GDI local 
heap space. 
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Note that Enhanced Mode is able to start up in low memory situations only because it 
provides virtual memory support. Although Enhanced Mode may run in such situations, it 
can be extremely slow due to the large amount of disk swapping it must perform. 


All numbers are approximate and may vary widely depending on the configuration (e.g., 
Windows device drivers chosen, DOS version, display adapter, etc.). On Compaq 386 
machines, 128K of extended memory is recovered from shadow RAM usage. Memory 
requirements take into account memory that can be recovered from SmartDrive (down to the 
minimum cache size specified). 


THE SYSTEM RESOURCES 


The Program Manager and File Manager “Help.About” box in both Windows 3.0 Standard 
and Enhanced Modes gives you a percentage of your free System Resources along with the 
amount of free memory. To explain what the System Resources percentage means, it is 
necessary to explain part of the anatomy of Windows’ internal structure. 


The Part that Runs Windows Applications 
The part of Windows that runs Windows applications is made up of three main segments: 


¢ KERNEL — loads and executes Windows applications and handles their memory 
management 


¢ GDI (Graphics Device Interface) — manages graphics and printing 


¢ USER — controls user input and output, including the keyboard, mouse, sound driver, 
timer, and communications ports, and Windows management 


In Windows 2.x these modules were linked into the files WIN200.BIN and WIN200.OVL by 
the SETUP program, so you won’t see them in the Windows directory. In Windows 3.0 
they’re separate and are located in the SYSTEM subdirectory. 


Both USER and GDI have storage areas that are limited to 64K in size. A storage area limited 
to 64K is known as a local heap. The System Resources percentage reflects the remaining 
free percentage of combined USER and GDI local heap space. Although Windows 3.0 allows 
you to run many more simultaneous Windows applications than any previous Windows 
version, it is not without limitations. If you receive an “Out of Memory” error and the 
‘‘Help.About” box shows a large amount of free memory, look at the System Resources 
percentage. Chances are you are low on system resources. 


Every window, sub-window, and icon that is created requires GDI local heap space. It is 
theoretically possible to exhaust the system resources with only one application, such as 
Program Manager, if enough objects are created by the application. 


Selectors (Memory Pointers) 

Another important aspect of Windows application memory management that is not included 
in the System Resources percentage is the number of Selectors. A Selector is a memory 
pointer that is consumed with each memory allocation made by a Windows application. 
Windows 3.0 has a fixed number of Selectors (8K). If a Windows application allocates a very 
large number of small data objects, it is possible to run out of Selectors. This will produce an 
“Out of Memory” error message. 


Configuring Windows 3.0 


Writing a Windows application to handle its data objects more efficiently can help in this 
situation. If you experience a chronic problem with a particular application while few if any 
other applications are loaded, contact the application vendor. It is important that they become 
aware of the problem, so it may be corrected if possible. However, please note that this is a 
Windows 3.0 limitation, not an application problem. Writing an application to handle data 
objects efficiently can reduce, but not eliminate, the problem. 


ADDITIONAL INFORMATION CONCERNING MEMORY 
MANAGEMENT 


Additional information concerning Memory Management and related subjects can be found 
in the following articles: 


Bonner, Paul. “Caches Accelerate Windows 3.0 Speed.” PC Week (Feb. 18, 1991): p. 83. 


Schroeder, Erica. “Caches Performance Gains Overcome Buyer Trepidation.” PC Week 
(Feb. 18, 1991): p. 83. 


Configuring Windows 3.0 78 


Windows 3.0: Fonts and Printing 


Typefaces are sets of letter 
designs. 


BACKGROUND INFORMATION YOU’LL NEED FOR THIS SECTION 


To use this section, you should have background knowledge that includes an 
understanding of concepts such as screen fonts, printer fonts, Soft fonts, and the 
printer control languages. Specific information for this section can be found in the 
Windows User’s Guide in Chapter 5, “Control Panel” , and in Appendix B, “Special 
Characters.” 


INTRODUCTION 


One of the key aspects of using an application can be the output — whether to your screen or 
to your printer. This section looks at that issue from the perspective of how to work with the 
programs and devices that ultimately produce it. 


Some of the topics we’ ll cover in this section include: 


¢ The basic concepts of typography — typefaces and fonts. 

¢ The Windows screen fonts (both raster and vector fonts) and their applications. 
¢ The Windows printer fonts and how to select and use them. 

e Printing from your parallel and serial ports. 

¢ Printer drivers. 


Before we go into detail concerning how to best use typefaces and fonts within Windows 3.0, 
we'll take a quick look at typography in general. 


A CONCEPTUAL OUTLINE OF TYPOGRAPHY 


This section discusses the terms and concepts used in the world of typography. If you are 
doing desktop publishing or serious word processing, it will be helpful to familiarize yourself 
with these concepts. 


Typefaces 

Typefaces are frequently referred to — incorrectly — as fonts. A font is actually a subset of a 
typeface, which is a set of letter designs. Times Roman, Helvetica, and Courier are some of 
the most popular typefaces. Frequently, not only the typeface itself, but even the name of the 
typeface is copyrighted. This is why you will see popular typefaces such as Times Roman 
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There are three kinds of 
typefaces. 


There are two spacing 


characteristics for typefaces: 
1) fixed, and 2) proportional. 


Fonts are subsets of 
typefaces. 
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and Helvetica available from various vendors under other names. For example, 
Compugraphic markets their version of Times Roman as CG Times. Bitstream offers their 
version of Helvetica as Swiss, while Compugraphic’s version of Helvetica is called Univers. 


Three Kinds of Typeface 
There are three main kinds of typefaces: 


e Serif 
e Sans serif 


e Decorative/script 


Serif typefaces, such as Times Roman, have decorative flourishes on the letters. Sans serif 
typefaces, like Helvetica, are smooth and unadorned. Decorative or script typefaces, such as 
Stencil or Cooper Black, are usually used for specialty headline purposes. 


Serif Typeface — e.g., Limes Roman 
Sans Serif Typeface — e.g., Helvetica 
Script/Decorative Typeface— _e.g., Zapf Chancery 


Fixed/Proportional Spacing 


In a fixed-spacing typeface, every character occupies the same amount of horizontal space. 
In a proportional typeface, the horizontal spacing varies according to character width. For 
example, in a proportional typeface, an “I” takes less horizontal space than an “M.” Times 
Roman and Helvetica are proportional fonts, while Courier and Line Printer are fixed fonts. 
Dot matrix printers normally support only fixed-spacing fonts. If you want columns to line 
up vertically, you should use tabs or a fixed-spacing font. Note the alignment of the text 
examples below: 


10-character words in Helvetica Individual $950.00 
(a proportional font) Publishing $111.00 


10-character words in Courier Individual $950.00 
(a fixed-spacing font) Publishing $111.00 


Fonts 

A font is a subset of a typeface with particular attributes. For example, while Times Roman is 
a typeface, Times Roman Bold is a font. Helvetica is a typeface; Helvetica Italic is a font. A 
typeface is usually subdivided into four separate fonts: 

* roman* (often referred to as “‘normal”) 

¢ Bold 

° Italic 

¢ Bold Italic 


**roman” in lowercase means the letters are straight rather than italic, while the word 
“Roman” in uppercase denotes a serif typeface. 
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Type has numerous attributes 
that are used to specify the 
characteristics of a printed 
page or display screen. 


Characters that appear on a 
video display are called 
screen fonts. 


Typeface = Palatino 

Font = Palatino Bold Italic 

Typeface = Avant Garde 

Font = Avant Garde roman 
Type Attributes 


Type has a number of attributes that are used for specifying the characteristics of a printed 
page or a screen display. These attributes include: 


¢ Point Size — Point size represents the vertical size of a font in points. The point size of a 
font is measured from the bottom of the lowercase descenders to the top of the capital 
letters. A point equals 1/72 inch. 


¢ X-Height — This denotes the vertical size, in points, of lowercase characters. 
¢ Pitch — This term is only used for fixed-spacing fonts. Pitch denotes the horizontal size 


of a font in characters per inch. Thus, 12 pitch means 12 characters per inch horizontally. 
Frequently, pitch is referred to as CPI, which stands for Characters Per Inch. 


¢ Weight — Weight describes the heaviness of the strokes used in a font. Choices for 
weight include Light, Regular, Book, Demi, Bold, Heavy, Black, Extra Bold. 


¢ Width — A font can be Condensed, Normal, or Expanded. The width reflects whether the 
standard typeface has been compressed or extended horizontally. Condensed fonts fit 
more text into a smaller area. 


e Slant — Slant is used to show the angle of a font’s characters. There are two kinds of 
Slant — roman and italic. Italic means the font is slanted, and roman means it is not. 


WINDOWS SCREEN FONTS 


The fonts Windows uses to display characters on the video display are known as screen fonts. 
Screen fonts can also be printed, depending on the application and printer driver being used. 
Installed screen fonts are listed in the [fonts] section of the WIN.INI file. Several screen fonts 
are supplied with the Windows package. These include ASCII, ANSI, and OEM character 
sets. 


¢ ASCII — The ASCII (American Standard Code for Information Interchange) character 
set defines a standard for the first 128 of the 255 characters used by most of today’s 
personal computers. 

e ANSI — Windows uses the ANSI (American National Standards Institute) character set. 
This is a later standard that applies to many types of computers. 


¢ OEM — When IBM first produced the PC, they made their own standard for the last 128 
characters. Under Windows, this is known as the OEM character set. The OEM character 
set is mainly used to display DOS applications in a window. 
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Raster fonts are bitmaps 
supplied in specific sizes. 


Vector fonts are a set of lines 
that connect points. They can 
be scaled to any size. 
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Raster Versus Vector Screen Fonts 
Windows includes two types of screen fonts: 1) Raster, and 2) Vector. 


Raster fonts are bitmaps, supplied in specific sizes for specific display resolutions. For 
example, Courier is normally supplied in point sizes 10, 12, and 15. Windows is capable of 
scaling raster fonts to even multiples of their supplied sizes. For example, Courier may be 
scaled to 20, 24, 30, 36, and so on. Bold, Italic, Underline, and Strikethrough fonts can also 
be synthesized from a standard raster font. Because raster fonts are bitmaps, if you try to 
scale them too far from their original size they will become jagged. 


The Windows Helv, Tms Rmn, Courier, System, and Terminal are raster fonts. There are 
third-party packages that will create additional Windows screen fonts. These include 
Bitstream® Fontware™, Hewlett-Packard Type Director, Adobe® Type Library, and SoftCraft 
WYSIFonts™, Windows raster screen fonts can also be created from scratch, using the 
FontEdit utility from the Windows® Software Development Kit™, or Publisher’s Type 
Foundry™ from ZSoft Corporation. 


Vector fonts are a set of lines drawn between points. Imagine a pen plotter drawing a set of 
characters, and you have the concept of a vector font. Because vector fonts are made up of 
simple coordinates, they can be scaled to virtually any size. Generally, they do not look as 
good as raster fonts in the sizes that raster fonts are specifically designed for. However, 
vector fonts look better than raster fonts in large point sizes. 


Some Windows applications automatically use vector fonts instead of raster fonts at larger 
sizes. Some allow you to specify at what point size you wish to use vector fonts. Aldus® 
PageMaker® is an example of the latter. The PageMaker “Vector Above” setting specifies the 
point size at which PageMaker will switch to vector fonts. The Windows Roman, Modern, 
and Script are vector fonts. Note that although the vector fonts are the ANSI character set, 
they are marked internally as OEM. The following are the character sets for Windows: 


Font Character Set Type Spacing Default Sizes 

Tms Rmn ANSI Raster Proportional 8,10,12,14,18,24 
Helv ANSI Raster Proportional 8,10,12,14,18,24 
Courier ANSI Raster Fixed 10,12,15 

Modern ANSI (marked OEM) Vector Proportional Scalable 

Roman ANSI (marked OEM) Vector Proportional Scalable 

Script ANSI (marked OEM) Vector Proportional Scalable 

System ANSI Raster _ Proportional Display dependent 
Terminal OEM Raster Fixed Display dependent 
Symbol Symbol Raster Proportional 8,10,12,14,18,24 
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Windows includes raster 
fonts that match different 
device resolutions. 


Some printer drivers won’t let 
you print raster screen fonts. 


Device fonts reside within 
your printer. Downloadable 
fonts reside on your hard disk. 


Raster Font Sets 


Because raster fonts are resolution specific, Windows includes several sets of raster fonts to 
match different device resolutions. Different raster font sets are distinguished by a letter 
suffix on the font name. For example, the resource file for the VGA resolution set of 
Helvetica fonts is named HELVE.FON (see the table below). 


Raster fonts can also be printed if their resolution and aspect ratio is close to that required by 
the printer you are using. If you do not see raster fonts available for printing on your printer, 
check your printer’s horizontal and vertical resolution. Compare the printer’s resolution 
aspect ratio with the table below. If there is a close match, run the Control Panel and make 
sure the appropriate font set is installed. If there is no close match, you will not be able to 
print raster screen fonts on your printer. Note that many printers have different resolutions 
selectable via the printer driver. You may be able to print raster screen fonts in a different 
resolution, if the other resolution has an aspect ratio that matches. 


Some printer drivers do not allow printing of raster screen fonts, regardless of aspect ratio. 
Normally, the correct font sets for your display and printer are installed by Windows Setup. 
Additional font sets may be installed via the Control Panel. The following is a list of 
available fonts, along with their key attributes. 


Font Set Overall Resolution Horizontal Resolution Vertical Resolution Aspect Ratio H:V 
A CGA 96 dpi 48 dpi Zl 

B EGA 96 dpi 72 dpi 1.33:1 

C N/A 60 dpi 72 dpi 1:83 

D N/A 120 dpi 72 dpi 1.67:1 

E VGA 96 dpi 96 dpi 1:1 

F 8514/A 120 dpi 120 dpi 1:1 


WINDOWS PRINTER FONTS 


Under Windows, a printer font is any font that can be produced on your printer. There are 
basically three kinds of printer fonts: 

e Device Fonts 

¢ Printable Screen Fonts 

¢ Downloadable Fonts 


Device Fonts are fonts that actually reside within the hardware of your printer. They can be 
built into the printer itself, or can be provided by a font cartridge or font card. Printable 
Screen Fonts are Windows screen fonts that can be translated to output on the printer. 
Downloadable Fonts are fonts that reside on your hard disk and are sent to the printer when 
needed. Not all printers have the capability of using all three types of printer fonts. 
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Your printer documentation 
lists the character sets 
supported by the printer. 


Dot matrix printers only 
support two kinds of printer 
fonts: 1) Device Fonts, and 
2) Printable Screen Fonts. 
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Printing the Correct Character Set 

As previously noted, Windows uses the ANSI character set. Character codes above 128 will 
almost always look different on your screen than on your printer output. Some printers use 
the IBM (OEM) standard for codes above 128, such as the IBM Proprinter. Other printers 
may use their own proprietary set of extended character codes. To be sure you get the 
character you desire, consult your printer documentation. It should have a list of the 
character set supported by the printer. Look up the character code for the character you want. 
To enter the character in your Windows application, hold down the Alt key, type the 
three-digit code on the numeric keypad, then release the Alt key. The character you see on 
the screen will not be correct, because it is displayed using the ANSI character set. However, 
when you print the document, you will get the correct character. For more information, see 
Appendix B, Special Characters, in the Windows User’s Guide. 


Dot Matrix Printer Fonts 

Dot matrix printers support only two kinds of printer fonts: 1) Device Fonts, and 2) Printable 
Screen Fonts. Usually, a dot matrix printer includes only a limited range of internal Device 
Fonts. These are typically fixed-spacing fonts supplied in a single point size, but in a variety 
of characters-per-inch (CPI) sizes. Distinguishing a Device Font on a dot matrix printer is 
usually as easy as checking for the “xxx CPI” designation at the end of the font name — 

for example, “Courier 10 CPI”. Dot matrix printers do not provide any landscape Device 
Fonts. Vector screen fonts may be printed in any resolution or orientation. 


9-Pin Printers 

9-pin dot matrix printers, such as the Epson® 9-pin and IBM Proprinter series, usually print 
in a 1.67:1 aspect ratio. The Windows Epson 9-pin driver supports resolutions of 120x72 
(1.67:1 aspect ratio), 120x144 (1:1.2), and 240x144 (1.67:1). The first and last of the three 
resolutions can print raster screen fonts using the “D” font set (120x72 dpi). The same font 
set is available in half-point sizes for the 240x144 resolution. Note that aspect ratios reverse 
in landscape orientation, so fewer fonts will be available. 


24-Pin Printers 

24-pin dot matrix printers, such as the Epson 24-pin and IBM Proprinter 24 series, can print 
in 120x180 resolution (1:1.5 aspect ratio), 180x180 (1:1), and 360x180 (2:1). Some others, 
like the NEC 24-pin, provide a 360x360 resolution. The 180x180 resolution is normally best 
for printing raster screen fonts. In 180x180 resolution, these printers can print 1:1 aspect 
ratio screen fonts, such as the “E” set (96x96 dpi) and the “F” set (120x120 dpi). “E” set 
fonts will be available in approximately 50%, and “F” set fonts in 75%, of normal point sizes. 
A true 180x180 dpi screen font set is available by special order from Epson of America. 
Some 24-pin dot matrix printers, including the Epson and NEC, also support font cards or 
cartridges. You may use such additional fonts if the appropriate Windows driver supports 
them. 
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Hewlett-Packard Printer Control Language (HPPCL) Printer Fonts 


Printers using the Hewlett-Packard Printer Control Language (HPPCL) can print several 
different types of fonts. HPPCL printers can use the following Device Fonts: 


¢ Font cartridges 
¢ Downloadable soft fonts 
e Vector screen fonts 


HPPCL printers can’t print HPPCL printers cannot print Windows raster screen fonts. 
Windows raster screen fonts. 


Font Cartridges 

Hewlett-Packard LaserJet-compatible font cartridges are supplied by numerous 
manufacturers, including Hewlett-Packard, Pacific Data Products, and IQ Engineering. Some 
cartridge vendors will also produce custom font cartridges to your specifications. 


The HPPCL Driver 

Cartridges may be selected using the HPPCL driver. The driver itself contains definitions for 
all Hewlett-Packard soft font cartridges available at the time Windows 3.0 shipped. However, 
the driver contains an ability to add additional font cartridge support files. These are called 
Printer Cartridge Metric files, and carry a file extension of .PCM. PCM files are installed via 
the HPPCL Soft Font Installer in the same manner as soft fonts. Once a PCM file is installed, 
a new Cartridge entry will appear in the Cartridges dialog box of the HPPCL driver. 


For new Hewlett-Packard cartridges not listed in the driver, contact Microsoft Product 
Support for the appropriate PCM file. For third-party cartridge support, contact the cartridge 
vendor. If you wish to develop support for your own custom font cartridges, a method is 
available. Custom PCM files may be generated via the Windows PFM (Printer Font Metric) 
Editor. The PFM Editor Kit is also available from Microsoft Product Support. Note that the 
PFM Editor requires in-depth technical knowledge of the fonts contained in a cartridge. 


Downloadable Fonts 


Youcanget You can get LaserJet-compatible downloadable soft fonts from a number of sources, 
LaserJet-compatible including Hewlett-Packard, Bitstream, SoftCraft, and Compugraphic. Some downloadable 
downloadable soft fonts from mae : Ae 
a number of sources. font generation utilities will also generate corresponding Windows raster screen fonts. This is 


a helpful feature. If an exact screen font match is not present for a printer font, Windows 
must approximate the font by using one of its supplied screen fonts. You can get a better 
match if your PCL font installer also generates Windows screen fonts. 


The LaserJet Plus lets you use downloadable HP soft fonts. Genuine HP downloadable fonts 
are installed via the HPPCL Font Installer, while third-party PCL soft fonts are installed via 
their own installation program. The Font Installer may be accessed by entering the HPPCL 
driver setup screen and selecting the Fonts button. The Font Installer places soft font entries 
under the driver heading in the WIN_INI file. 


Changing your printer to a The driver heading is specific to a port, and appears similar to [HPPCL,LPTx]. Since the soft 
rhb | ive soft fonts are installed for the printer on a specific port, changing the printer to a different port 
will cause the soft fonts to disappear. To correct this problem, enter the HPPCL Soft Font 
Installer and choose Copy Between Ports to copy the soft font listings to the other port. The 
soft font entries use the standard Windows font entry format (see font entries for WIN.INI 
below). PCL fonts, once installed, may be downloaded on either a temporary or a permanent 
basis. 
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Temporary fonts are 
downloaded only under 
certain circumstances. 


Permanent fonts stay resident 
in the printer as long as the 
power is on. 
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Temporary and Permanent Soft Font Downloading 


“Temporary” fonts are downloaded only when the HPPCL driver encounters text formatted 
in the particular font while performing a print job. At the end of the print job, the soft font 
disappears from the printer’s memory. Printers that require temporary soft fonts to be 
downloaded only at the start of a print job, but not during the job, may not use soft fonts with 
the Windows HPPCL driver. Printers that may not use soft fonts in Windows, due to this 
limitation in their implementation of PCL, include the Apricot® Laser and Kyocera® F-1010. 


Font entries in the WIN.INI for temporary soft fonts appear as follows: 


SoftFont1l=C: \PCLFONTS\OPPROO90.PFM,C:\PCLFONTS\OP9OBPN.USP 


The .PFM file is the Windows Printer Font Metrics file, used by Windows applications to 
determine the size, weight, and spacing of the font in question. The .USP file is the soft font 
you want to download to the printer. 


“Permanent” fonts stay resident in the printer until the printer is powered off. Fonts may be 
marked as permanently downloaded via the HPPCL soft font installer. When marking fonts 
as permanent, the font installer will display a Download Options dialog box, with choices for 
“Download Now” and/or “Download at Startup”. 


Choosing “Download Now” causes the selected fonts to be downloaded to the printer when 
you use the “OK” button to leave the dialog box. At this point, the installer sends a “hard 
reset” to the printer. This reset forces the printer to delete all permanently downloaded fonts. 
Therefore, if you mark some fonts as permanent and choose “Download Now,” then repeat 
the procedure, only the fonts downloaded the second time will be resident in the printer. 


Choosing “Download at Startup” causes the installer to perform the following tasks: 


1. An executable program called PCLSFOYN.EXE is written to disk. The PCLSFOYN.EXE 
program presents you with a yes/no prompt for downloading permanent soft fonts: 


Download PCL fonts to <port name>? [y/n] 


2. A batch file is created that runs the program created in Step 1, and, if the response is 
positive, downloads the fonts and writes out the banner page. 


Note: This batch file uses the DOS environment variable TEMP. If the SET TEMP 
statement in the AUTOEXEC.BAT does not set TEMP to a valid location, the batch file 
will not function correctly, and the fonts may not be downloaded. 


3. The AUTOEXEC.BAT is edited to call the download batch file created in Step 2. The 
lines appended to the AUTOEXEC will be similar to the following: 


rem The Windows PCL/HP LaserJet driver added the next line 
command/c C:\CLFONTS\SFLPT2.BAT 


The use of “command/c” to run the batch file allows autoexec execution to continue after 
running the batch file. 
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When you reinstall Windows, 
the soft font listings in your 
WIN. INI file are lost. 


Use this procedure to create 
a FINSTALL.DIR for keeping 
your font-file summary 
up-to-date. 


Use the Soft Font Installer 
procedure to reinstall soft 
fonts. 


4. The soft font listings in the WIN.INI are modified to remove everything to the right of the 


comma. That is, the listing for the font to be downloaded is removed, because it will have 
already been downloaded via the AUTOEXEC. For example, the temporary soft font 
listing 


SoftFontl=C:\PCLFONTS\OPPROO90.PFM,C:\PCLFONTS\OP9OBPN.USP 


becomes the following: 


SoftFontl=C:\PCLFONTS\OPPROO90.PFM 


Recovering Soft Fonts After Reinstallation of Windows 


When the HPPCL Font Installer installs soft fonts, it copies the fonts to a directory on your 
hard disk (usually C\PCLFONTS). In the process, it creates a Printer Font Metric (PFM) file 
for the soft font by examining its characteristics. This file is used by Windows to determine 
the metrics of the font (i.e, family weight, etc.). When you reinstall Windows, the soft font 
listings in your WIN.INI file are lost. This means you will usually have to run the Font 
Installer and have it recopy the soft fonts and regenerate the PFM files. But there is an easier 
way. 


The Font Installer has an undocumented capability to generate a summary file of the font 
entries in the WIN.INI. This file, called FINSTALL.DIR, can later be used to regenerate the 
soft font listings without the time-consuming reinstall process. To keep this file up-to-date, 
create a new FINSTALL.DIR after each change to your installed soft fonts. To create a 
FINSTALL.DIR, use the following procedure: 


1, Enter the HPPCL driver setup screen via the Windows 3.0 Control Panel. 


2. Select the “Fonts” button from the PCL dialog box to access the Soft Font Installer. Hold 


down the CTRL and SHIFT keys while choosing the Exit button. Doing this will access a 
hidden dialog box for creating the FINSTALL.DIR file. 


3. In the Installer Directory File dialog box, you’ll see an edit box with a suggested 


directory/file. You can accept the default or type in a different directory. The directory in 
which the downloadable fonts reside is the best choice. Selecting “OK” will create the 
FINSTALL.DIR file. 


Use the following procedure to reinstall soft fonts via the FINSTALL.DIR file after your 
WIN.INI file has been erased or rewritten by SETUP. 


1. Enter the Soft Font Installer. Hold down the CTRL and SHIFT keys while choosing the 
“Add” button. In the first edit field of the “Add Fonts” dialog box, specify the directory in 
which the FINSTALL.DIR file and your soft fonts are located. 


2. The font files will be listed in the right-hand list box. Select the desired fonts and choose 


the “Move” button. The Installer will prompt for a target directory. This should be the 
same directory in which the fonts are currently installed. 


3. After a moment, the Installer will display the fonts in the left window. The Font Installer 
has not copied any fonts, but it has updated the WIN.INI with the soft font listings 
contained in the FINSTALL.DIR file. 
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HPPCL Driver Font Summary File 


The HPPCL driver maintains The HPPCL driver maintains an internal font database in memory. Each time you initialize 

oe font database in =the HPPCL driver, it must either build its internal font database or read the database from a 

previously created Font Summary file. Each time the font summary file must be rebuilt, the 
HPPCL driver displays the following message: 


Building font database. Please wait. 


It is normal for this message to appear when the HPPCL driver is set up, fonts are added, or 
connections are changed in the Control Panel. /t is not normal for the message to appear with 
each print job. 


When the HPPCL driver builds an internal font database, it attempts to write the database to 
a Font Summary file, so it may subsequently read the information from the Font Summary 
file instead of having to rebuild the database. When the driver can successfully read its 
previously created font database from the Font Summary file, it will not display the 
“Building font database” message. The driver places the Font Summary file in the directory 
that contains the HPPCL.DRV driver itself. It then places an entry in the WIN.INI pointing to 
this location. An example is: 


CHPPCL,LPT1] 
FontSummary=C: \WINDOWS\FSLPT1.PCL 


The only way to change the Do not attempt to edit the “FontSummary=” line in the WIN.INI to point to a different 

coe ni a pathname. This would have no effect, as the driver would simply rebuild the Font Summary 

atthe peel ORY driver. file in the directory that contains HPPCL.DRV. The only way to change the location of the 
Font Summary file is to change the location of the HPPCL.DRV driver. The reasons the 
driver will display the “Building font database” message each time a print job is initiated 
include the following: 


1, The HPPCL.DRV driver is in a directory in which the Font Summary file cannot be 
created. This includes read-only directories as well as network directories on which you 
do not have the ability to write and create files. To correct this problem, either obtain the 
necessary access to the directory where HPPCL resides, or remove HPPCL.DRV from the 
directory in question and place it in a user directory with the necessary access. 


2. The WIN.INI file may not be accessed, duplicate WIN.INI files exist, or the WIN.INI is 
corrupt. If the driver can’t write the ““FontSummary=” line to the WIN.INI, it won’t be 
able to read the Font Summary file and, thus, will rebuild the font database each time. To 
correct this problem, verify that only one copy of the WIN.INI exists, that it has the 
proper entries for printers, and that it is in a directory with write privileges. If necessary, 
reinstall Windows to verify the integrity of the WIN.INI. 


3. You have placed the line “MaxFontSummary=0” in the driver-specific section of the 
WIN.INI (for example, under the [HPPCL,LPT1] section). If the “MaxFontSummary=” 
flag is set to “O”, the driver will never build a Font Summary file, so it will have to build 
the font database each time the driver is initialized. 
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The number of soft fonts you 
can install is limited by the 
size of the WIN.INI file. 


Soft font page limits apply 
only to soft fonts, not to 
cartridge fonts. 


There are four levels of 
HPPCL printers. 


These printers contain only 
Courier and LinePrinter 
Device Fonts as a default. 


PCL Soft Font Limitations 


The maximum number of soft fonts you can install via the HPPCL Soft Font Installer is 
limited by the maximum size of the WIN.INI file, not by the Font Installer itself. The 
WIN.INI must not become larger than 32K. If it grows too large, it will become corrupted. 
Always make a backup of your WIN.INI file before installing soft fonts. 


LaserJet-compatible printers have a limit of 16 soft fonts per page. If you send a page to an 
HP printer that has more than 16 soft fonts on a page, you receive the following message: 


PCL PRINTING WARNING: SOFT FONT PAGE LIMIT: 
Some fonts will be substituted 


Selecting “OK” on the dialog box will allow printing to continue. Note that the soft font page 
limit applies only to soft fonts, not to cartridge fonts. 


You may receive an “Error 20” on the front panel of your LaserJet printer when printing a 
document that contains soft fonts. This indicates that you have attempted to download more 
fonts than your printer’s memory can hold. You can recover from this error by pressing the 
“Continue” button on the printer control panel. The soft font which caused the error is not 
downloaded and will not print. 


To avoid this error, reduce the number of fonts that you attempt to download, or add more 
memory to your printer. Also make sure you haven’t downloaded any permanent soft fonts 
since they may be taking up memory in your printer. As a default, your soft fonts are marked 
as temporary in the HPPCL Soft Font Installer, so that the driver downloads only the fonts 
necessary for each job at printing time. 


Considerations for Specific HPPCL Printers 
There are basically four levels of HPPCL printers: 


e LaserJet 

¢ LaserJet Plus/LaserJet II 
¢ LaserJet IID/IIP 

¢ LaserJet III 


With the exception of the LaserJet III, all HPPCL printers are supported by the Windows 
HPPCL.DRV driver. The LaserJet III is supported by the HPPCLSA driver. 


HP LaserJet 

The original HP LaserJet had only one font cartridge and did not support downloadable fonts. 
These units are fairly rare today, as most were upgraded to the level of the LaserJet Plus after 
its introduction. 


HP LaserJet Plus, LaserJet Il, and Compatibles 


The LaserJet Plus and LaserJet II are essentially similar except for two minor factors: 1) the 
escape codes used to select the paper tray are different in the II, as it supports dual trays, and 
2) the LaserJet II supports two font cartridges, while the Plus allows only one. Most 
LaserJet-compatible printers are compatible with the LaserJet Plus. As a default, these 
printers contain only Courier and LinePrinter Device Fonts. To print additional fonts, 
cartridges and/or downloadable fonts are required. 


Configuring Windows 3.0 89 


Any font available to these 
printers may be rotated. 


The LaserJet Ill adds 
scalable font technology. 


The HP DeskJet is an ink-jet 
printer. 


DeskJet soft fonts are 
installed via the DeskJet Soft 
Font Installer. 


DeskJet fonts will not work in 
landscape orientation. Use 
Windows vector screen fonts 
instead. 
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The LaserJet Plus and LaserJet II require separate soft fonts to be installed for Portrait and 
Landscape use. The HP-compatible downloadable fonts that are used by all printers 
supported by the standard HPPCL driver are bitmaps. This means they must be installed for 
the specific point sizes you want (e.g., separate downloadable fonts are needed for Helvetica 
18 and Helvetica 24), 


HP LaserJet IID and IIP 


The LaserJet IID and IIP have the same capabilities as previous models, with the addition of 
a font rotation capability. Portrait orientation fonts may be printed in landscape mode, and 
vice versa. Any font available to the printer, whether internal, cartridge, or downloaded, may 
be rotated. It is not necessary to install separate portrait and landscape fonts for the IID and 
IIp. Additionally, the LaserJet IID has a double-sided printing capability. Both printers 
include a few more resident font styles than previous models, but these fonts are still limited 
to Courier and LinePrinter typefaces. 


HP LaserJet Ill 


The LaserJet III has all the capabilities of previous models, with the addition of a scalable 
font technology. Two outline typefaces are built into the LaserJet III; Swiss and CG Times 
(the equivalent of Helvetica and Times Roman). These typefaces are each available in 
regular, bold, italic, and bold italic. These fonts are scalable and may be printed at any size 
desired. The LaserJet III also includes the standard Courier and LinePrinter bitmap 
(non-scalable) fonts included in other LaserJet printers. 


Additional LaserJet III scalable outline fonts are available from Hewlett-Packard in either 
cartridge or downloadable form. The HPPCLSA driver for the LaserJet III, supplied with 
Windows 3.0, does not support scalable cartridges or downloadable fonts. A newer driver 
will be available through Microsoft Product Support some time after the Windows 3.0 release 
(which will support these features). When a new driver is available, downloadable outline 
fonts may be installed via the HPPCLSA Soft Font Installer, just like other PCL soft fonts. 
The LaserJet III also supports the newer generation of standard Hewlett-Packard bitmap 
(non-scalable) font cartridges and standard non-scalable PCL soft fonts. 


HP DeskJet Printer Fonts 

The HP DeskJet Printer is an ink-jet printer. The Windows 3.0 driver for the Hewlett-Packard 
DeskJet and DeskJet Plus printers supports the printing of Windows vector screen fonts, 
DeskJet internal fonts, and soft fonts. Both DeskJet printers have selectable resolutions of 75, 
150, and 300 dpi. Without font cartridges, the DeskJet includes only Courier and Line Printer 
fonts. Cartridges may be selected in the DeskJet driver setup screen. At this time, DeskJet 
font cartridges are available only from Hewlett-Packard. 


DeskJet soft fonts are installed via the DeskJet driver Soft Font Installer. Use of 
downloadable fonts on the DeskJet printers requires that you first install either the 
HP22707A or HP22707B RAM cartridges. When selecting printer memory in the driver, 
make sure to specify the total amount of RAM cartridge memory if more than one cartridge 
is installed. 


DeskJet internal, downloadable, and cartridge fonts will not work in landscape orientation 


due to a hardware limitation of the DeskJet itself. This is not a driver limitation. For 
landscape mode, print with Windows vector screen fonts, such as Modern or Roman, instead. 
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Use the PaintJet driver “High 
Speed Direct LPT” to gain 
printing speed. 


PaintJet soft fonts are not 
downloadable fonts. 


PostScript fonts can be 
scaled and printed at any 
size. 


HP PaintJet Printer Fonts 

The HP PaintJet is a color ink-jet printer. The Hewlett-Packard PainvJet driver in Windows 
3.0 composes a full page at a time in 180x180 dpi resolution. It then outputs the page to the 
PaintJet as a large bitmap. This produces the highest possible quality of output, but results in 
very large temporary spool files if the Windows Print Manager is used. We recommend that 
you use the PaintJet driver “High Speed Direct LPT” option for acceptable print speed. This 
option bypasses the Print Manager. 


The PaintJet driver supports the printing of PaintJet internal fonts, Windows raster and vector 
screen fonts, and PaintJet soft fonts. The same considerations apply for printing raster screen 
fonts on the PaintJet as for using the 24-pin dot matrix printers in 180x180 dpi resolution 
(see dot matrix printing section). PaintJet soft fonts are not downloadable fonts. They are 
used internally by the driver, which places them as necessary into the full page bitmap during 
page composition. Thus, the font itself is never sent to the printer, except as part of a large 
bitmap. PaintJet soft fonts, which carry a .PJF extension, are installed via the PaintJet driver 
soft-font installation utility. The Windows 3.0 package includes Courier 12 and Letter Gothic 
8- and 12-point PaintJet soft fonts. Additional soft fonts may be obtained from Hewlett- 
Packard Corporation. Scalable PaintJet soft fonts are also available from Hewlett-Packard in 
the HP Color PrintKit (HP part number 17390A),. 


HP Plotter Printer Fonts 


Since plotters are vector devices, they can print only vector fonts. Plotters cannot print any 
kind of bitmap, including bitmap raster fonts. HP plotters include one internal vector font 
called Plotter. However, the Windows vector screen fonts Modern, Roman, and Script may 
be printed on HP plotters. 


PostScript Printer Fonts 

All PostScript fonts are scalable outlines that may be printed at any size. PostScript outline 
fonts may also be rotated to any angle, and thus may be printed in both portrait and landscape 
modes. However, font-size limitations are often imposed by applications. Acommon 
PostScript font size limit in an application is 127 points. 


Most PostScript printers include either the standard Apple LaserWriter Plus set of 35 scalable 
fonts, or the earlier Apple LaserWriter set of 17 fonts. The LaserWriter Plus standard font set 
includes a total of 11 typefaces. Eight of the typefaces are available in four fonts each; i.e., 
roman, bold, italic, and bold italic. The remaining three typefaces (Symbol, Zapf Chancery®, 
and Zapf Dingbats®) are available only in roman form. 


LaserWriter Plus Typeface Set 
Avant Garde 
Bookman 
Courier 
Helvetica 
Helvetica-Narrow 
New Century Schoolbook 
Palatino 
Symbol 
Times Roman 
Zapf Chancery 
Zapf Dingbats 
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PostScript printers can’t print 
Windows raster screen fonts, 
although they can print vector 
screen fonts. 


You must install specific 
sizes of Windows screen 
fonts. 


The 4019 Laser Printer can 
be used with the Windows 

3.0 HPPCL driver and HP- 

compatible downloadable 

fonts. 


92 


“Symbol” contains mathematical and scientific symbols; “Zapf Chancery” is a calligraphic 
specialty font; and “Zapf Dingbats” contains decorative bullet characters and 
embellishments. PostScript printers are not capable of printing Windows raster screen fonts, 
although they may print vector screen fonts. Printing of Windows screen fonts is not usually 
necessary due to the large selection of resident fonts in a PostScript printer. 


Downloadable PostScript Outline Fonts 

PostScript printers also accept downloadable scalable outline fonts. Once downloaded, a 
PostScript outline font may be scaled to any size, and printed in both portrait and landscape 
orientations. Downloadable PostScript outline fonts are available from several suppliers, 
including Adobe and Bitstream. Both Adobe and Bitstream supply utilities that will install 
the fonts in the WIN.INI for you. Since this capability is included with these commercial font 
products, the Windows PostScript driver does not include a font installation facility. 


The Adobe and Bitstream utilities can also create corresponding Windows screen fonts. 
Although PostScript downloadable outlines may be scaled to any size, Windows screen fonts 
may not. You must install specific sizes of Windows screen fonts. Since it is not practical to 
install every possible size and style of Windows screen font, install only the sizes you feel 
you will frequently use. If you specify a PostScript font size that does not have a 
corresponding Windows screen font, Windows will approximate a screen font for you. This 
results in little loss in display quality and, of course, no loss in print quality. In fact, it is not 
necessary to install corresponding Windows screen fonts at all. Experimentation in 
combination with personal taste will lead you to the best screen font configuration. 


Canon® LBP-8 Mark III and Mark IV Printer Fonts 


The Canon Laser Beam Printers LBP-8 Mark IIT and Mark IV have built-in outline fonts that 
may be scaled to any size. These printers are capable of printing via scalable internal or 
cartridge fonts, bitmap internal or cartridge fonts, or Windows vector screen fonts. The two 
internal scalable typefaces are Dutch (similar to Times Roman) and Swiss (similar to 
Helvetica). A bitmap (non-scalable) Courier font is also available internally in 8- and 
12-point sizes. The Windows driver for the Canon Mark III and IV supports the Canon BM1, 
BM2, and BM3 bitmap font cartridges, as well as the SC1 scalable outline font cartridge. 
Downloadable fonts are not supported by the Windows 3.0 CANONIII driver. 


IBM 4019 Laser Printer Fonts 

The IBM Laser Printer model 4019 can print using internal fonts, IBM downloadable fonts, 
font cards, and Windows vector screen fonts. The printer includes Courier and Boldface 
Proportional internal fonts. Downloadable fonts are installed via the IBM 4019 driver Soft 
Font Installer. These are marked as permanent or temporary by the “Retain Soft Fonts” check 
box in the main driver setup screen. Checking this box will download the soft fonts as 
Permanent. Downloadable fonts and font cards are available from IBM. Additionally, the 
4019 laser printer is Hewlett-Packard LaserJet Plus compatible. This means it may be used 
with the Windows 3.0 HPPCL driver and HP-compatible downloadable fonts, if desired. 
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Unsupported Printers 
Use this information to setup You can use the following matrix to find out how to set up unsupported printers. 
unsupported printers. 


Unsupported Printer Compatibility Matrix 


¢ Is ita laser printer? 
HPPCL (LaserJet) compatible? 


-~> Set up as a Hewlett-Packard LaserJet Plus. 
PostScript compatible? 


Color PostScript? 
> Set up as a QMS-ColorScript™ 

35-font Plus font set or superset thereof? 
> Set up as an Apple LaserWriter Plus. 

¢ Is it a dot matrix printer? 
9-pin dot matrix? 

IBM compatible? 
=> Set up as IBM Proprinter. 

Epson compatible? 


> Set up as Epson FX-80 for narrow, or FX-100 for wide 
carriage. 


24-pin dot matrix? 
Compatible with Epson or IBM 24-pin printers? 
IBM 24-pin compatible? 
> Set up as IBM Proprinter X24. 
Epson LQ compatible? 
> Set up as Epson LQ-1500. 
¢ Is ita plotter? 
HPGL compatible? 
> Set up as Hewlett-Packard 7475A. 
¢ Other: 


-> Use Generic/Text Only/Daisywheel driver. Contact the 
manufacturer to see if custom drivers are available. 
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Consult the Windows 3.0 
User’s Guide and the 
PRINTERS.TXT “readme” 
files for background 
information on this section. 


Parallel ports transmit data a 
full 8-bit character (byte) at a 
time. 


There are three ways to make 
application access to LPT 
ports. 
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WINDOWS PRINTING 


If you have not already consulted the Windows 3.0 User’s Guide and the PRINTERS.TXT 
“readme” textfile, you’ll find it valuable to do so before reading this section, which provides 
a more technical description of Windows printing. This section is not intended to replace the 
Windows documentation. The file PRINTERS.TXT is automatically copied to your Windows 
directory by the Windows Setup program. 


Parallel Ports 

Standard IBM-compatible systems can have up to three parallel printer ports, commonly 
known as LPT ports. As the name suggests, parallel ports transmit data a full 8-bit character 
(byte) at a time. Data is transmitted to LPT ports via system I/O ports, which are individual 
serial data lines to the processor. Since LPT ports transmit a byte at a time, they use eight I/O 
ports in parallel. 


The standard for the pin connections on parallel ports was developed by Centronics®, so 
parallel ports are sometimes known as Centronics ports. Parallel port handshaking is done via 
hardware signals on the Centronics standard system. These signals include: 


¢ Select In — which means that the printer is online 
¢ Busy — which indicates the printer’s buffer is full, or the printer is otherwise occupied 


¢ Acknowledge — which is pulsed when the printer accepts a character 
¢ Paper Out — which means the printer is out of paper or jammed 


Application access to LPT ports may be made in one of three ways: 


1. The usual method for DOS applications is to make reference to the DOS-level device 
names (known as LPT1:, LPT2:, and LPT3:). This is done via standard DOS Interrupt 21 
file-access services. Printing via the DOS-level device names is both the slowest and most 
compatible printing method. 


2. Access may also be made via the ROM BIOS Interrupt 17 printer-port services. BIOS 
Interrupt 17 sends one character to the printer at a time, which is an inefficient process. 
When you make access via the DOS level, DOS eventually performs LPT port output 
through Interrupt 17. 


3. The third option for accessing LPT ports is the direct method. Directly accessing LPT 
ports requires 100% hardware compatibility, but is by far the fastest of the three methods. 


The following are the default IBM-compatible I/O port starting locations and hardware 
interrupts for parallel ports: 


Port AT Default PS/2 Default Interrupt 
LPT1 378h 3BCh 7 
LPT2 278h 378h > 
LPT3 3BCh 278h 7 
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Serial ports transmit data in a 
1-bit-wide stream. 


Change your hardware to fit 
the Windows defaults instead 
of the other way around. 


The key to proper serial 
printing is the correct 
communications settings. 


Don’t use the “No 
handshaking” setting fora 
serial printer. Consult your 
printer's documentation. 


Serial Ports 

Serial ports, also known as COM ports, transmit data in a 1-bit-wide stream. Windows 3.0 
always makes direct access to COM ports. The following are the default IBM-compatible I/O 
port locations and hardware interrupts for serial ports: 


Port Default Interrupt 
COM1 3F8h 4 
COM2 2F8h 3 
COM3 2E8h 4 
COM4 2E0h 3 


In Enhanced Mode, you can advise Windows that these values are nonstandard through the 
COMxBASE=<I/O Port> and COMxIRQ=<Interrupt> settings. These settings may be placed 
under the [386ENH] section of the SYSTEM.INI file. However, we strongly advise you to 
change the hardware to fit the Windows defaults rather than changing the Windows 
defaults to fit the hardware. 


In Windows 3.0 Enhanced Mode, COM ports are buffered for DOS applications, but 
buffering is not necessary for Windows itself. Buffer size may be set via the SYSTEM.INI 
COMxBuffer=<characters> setting, which may be placed under the [386ENH] section. 


Communications Settings 

The key to proper serial printing is correct communications settings. Serial communication 
requires “handshaking.” Handshaking defines, among other things, a method for a printer to 
tell Windows that its buffer is full during a print operation. With Windows, serial ports may 
be configured for: 

¢ No handshaking 

¢ XON/XOFF (software) handshaking 

e Hardware handshaking 


This is done via the Communications section of the Windows Control Panel. 
Most serial print devices use “Hardware handshaking, ”although some can be configured for 
XON/XOFF. Using the “No handshaking” setting for a serial printer is not recommended. 


Your printer’s documentation should tell you what communications settings to use. Usually, 
you use a setting of 9600 baud, No parity, 8 bits, 1 stop bit, and Hardware handshaking. 
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WIN. INI [ports] 


The WIN.INI [ports] section lists the ports that are available for printing in Windows. The 
entry format for the WIN.INI [ports] section is documented in the textfile WININI2.TXT that 
is copied into your Windows directory by SETUP. Default listings for the [ports] section are: 


[ports] 

LPT1:= 

LPT2:= 

LPT3:= 

COM1:=9600,n,8,1 

COM2:=9600,n,8,1 

COM3:=9600,n,8,1 

COM4:=9600,n,8,1 

EPT:= 

FILE:= 
Windows only recognizes Only the entries LPT1: through LPT3:, and COM1: through COM4&;, are recognized as 
LPT1: through LPT3:, and hardware port entries by Windows. Windows performs tests to determine how to print to the 
COM1: through COM4:, as ; ae 
hardware port entries. LPT ports (see Print Mode Determination below). The COM ports are always accessed 


directly. The “FILE:” entry is specially recognized by Windows. When you connect a printer 
to “FILE:”, Windows will prompt you for a filename for the print job. The “EPT:” entry is 
not specially recognized by Windows. 


Using DOS Device/File Names 


You can use DOS device Any valid DOS (MS-DOS and PC-DOS operating systems) device name or filename may be 

names and filenames in the placed in the [ports] section. Windows prints to any entry in the [ports] section (other than 

sen the LPTx and COMx entries) using standard DOS services. The “EPT:” entry is an example 
of this. Since the “EPT:” entry has no special meaning to Windows, Windows simply opens 
and outputs to “EPT:” as a standard file/device through DOS. If you have printing device 
drivers that are recognized at the DOS level by a device name, you can place them in the 
Windows WIN.INI [ports] section and print to the device. 


The LPTx: designations are also valid DOS device names. But if they reside in the [ports] 
section in the standard format, Windows does not treat them as DOS device names. However, 
you can force Windows to print to LPT ports through DOS by changing the format of their 
entries in the [ports] section. 


Changing an LPT port entry by giving it a three-letter filename extension instead of a colon 
makes Windows stop recognizing it as a hardware port. Windows will print to the port as a 

DOS device instead. For example, you can change the entry “LPT1:=” to “LPT1.PRN=” to 
accomplish this. Any three-letter extension will do, but the letters PRN are used most often 

by convention. 


You might think this type of entry would mean printing to a file called LPT1.PRN. In fact, 
that is exactly what happens as far as Windows is concerned. Windows opens the file/device 
LPT1.PRN at the DOS level and sends printer output to it. At the DOS level, any name 
beginning with the letters “LPT1” is a synonym for the LPT1: device. So DOS redirects the 
output to the printer port. Filenames and device names are dealt with synonymously in DOS. 
The LPTx.PRN workaround is a helpful solution in situations where you are using 
borderline-compatible network software or parallel port hardware. 
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This logic sequence shows 
you how Windows determines 
the right printing method. 


Information on 1/0-port 
starting addresses is 
contained in the ROM BIOS 
data segment at memory 
location 0040:0000. 


Determining Print Mode 

Windows uses different methods to print depending on the type(s) of parallel ports it detects 
in your machine. Windows will either access the port directly, or will print by opening the 
port as a DOS device (via DOS Interrupt 21 services). Windows 3.0 never uses the ROM 
BIOS Interrupt 17 services for printing. The following logic sequence illustrates how 
Windows determines which method to use for printing. This sequence applies only to ports 
LPT1 through LPT3; Windows always directly accesses the COM ports: 


¢ Ifa Windows network driver is present: 
Query network driver to see if printer port is network redirected. 
If it is a network printer, tag as Network, go to end. 


¢ Examine BIOS data segment at 0040:0008: 
If port entry is zero, do not allow printing through this port. 
If port entry is not zero, 
If port being examined is LPT2 or LPT3, 
If the port entry is the same as any previous entries, 
Assume port is redirected, access through DOS. 
If port entry is greater than 100h, port exists. 
Directly access this port. 
If port entry is less than 100h, port exists but is nonstandard. 
Access this port through DOS. 


¢ Repeat for additional ports. 


The ROM BIOS 


Information on the I/O-port starting address for each of the installed serial and parallel ports 
is contained in the ROM BIOS data segment at memory location 0040:0000. Each entry is a 
16-bit port address stored in two hexadecimal bytes. As with all 16-bit addresses, each pair of 
bytes should be reversed to read correctly. For example, the entry “F8 03” yields an address 
of 3F8 hexadecimal (the standard starting address for COM1). 


You can easily examine the contents of the ROM BIOS data segment yourself, using the 
DOS DEBUG utility. The DEBUG command to display a range of memory is “D” (for 
‘“Dump”). Run DEBUG, and enter the command “D 0040:0000”, as follows: 


C:\>debug 

-d 0040:0000 

0040:0000 F8 03 F8 02 00 00 00 00-78 03 00 00 00 00 00 0D 
PORT COM1: COM2: COM3: COM4: LPT1: LPI2: LPT3: 

BYTE 00 01 02 03 04 05 06 O07 08 09 OA OB OC OD OE OF 


The notations on the last two lines were included for clarity and are not part of the DEBUG 
output. The first 8 bytes show the addresses for COM1 through COM4. The last 8 bytes show 
LPT 1 through LPT3, followed by two unused bytes. This particular output shows a machine 
with two COM ports at addresses 3F8h and 2F8h, and one LPT port at address 378h. Zeroes 
indicate nonexistent ports. After examining the segment, enter “Q” to quit DEBUG. 
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You can change port entries 
in the BIOS data segment. 


Many applications check the 
BIOS data segment to see ifa 
port exists. 


If you are on a network, be 
sure you load the right 
Windows network driver. 


Windows queries its network 
driver to identify network 
printers. 
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Programs that Change the BIOS Data Segment 


Port entries in the BIOS data segment may be changed by network-redirector software, or by 
the DOS “MODE” command. “MODE” does not change any existing nonzero entries. It 
does place a “1” in port entries which didn’t previously exist but have been “created” by 
MODE redirection. For example, if you have a physical LPT1, but not an LPT3, and you 
execute “MODE LPT3=LPT1”, output sent to LPT3 will be redirected to LPT 1. Since LPT3 
does not exist in hardware, the BIOS data segment area contains zeroes in the LPT3 section. 
When “MODE?” creates a virtual LPT3 through its redirection, it places a “1” in the LPT3 
section of the data segment. 


MSNet and LAN Manager redirector-based networks operate in a similar manner. The 
redirector does not modify any nonzero entries in the data segment when it performs 
redirection. When you redirect an existing port, the port entry is not changed. This is done so 
that when the redirection is removed, you can again print to the physical port. However, 
when you redirect a nonexistent port, the zero entry in its section is changed to a “2.” Many 
applications check the BIOS data segment to determine whether a port exists. Both “MODE” 
and the MSNet redirector place nonzero entries in this field as necessary, so the application 
will function correctly. 


Novell networks place an entry of 3BCh in the data segment locations for LPT2 and LPT3 
when the NetWare shell is loaded. If you do not have a physical LPT1 in the machine, you 
will have a zero in the port entry for LPT1. This will not cause a problem unless you are 
running on a Novell network without the Windows Novell Network driver loaded. 


Load the Right Network Driver 


We highly recommend that if you are on a network, you load the proper Windows network 
driver. If the network does not place a nonzero value in a previously nonexistent port entry 
when it is redirected, Windows will not recognize it as a valid port. Instead, redirect an 
existing port, and use the LPTx.PRN workaround as well. The long-term solution in this case 
is for the network redirector to properly place a nonzero value in the port entry upon 
redirection. 


There is another possible problem. If the port entry for a redirected port is greater than 100h, 
Windows will attempt to directly access the port. Directly accessing a redirected port will not 
work. The workaround in this case is to use the LPTx.PRN modification discussed above. 


Windows Detection of Network Port Redirection 


Windows itself does not contain any code to identify network printers. Instead, Windows 
queries its network driver to make this determination. The network driver then identifies 
network-redirected printers via whatever internal functionality the particular network 
contains for such a purpose. For example, the MSNet driver uses the MSNet DOS Interrupt 
21 function “SF” to detect network printer redirection. 


Enhanced Mode Printing 


Windows 3.0 Enhanced Mode manages printer ports via the Virtual Port Device (VPD). 
Serial ports are virtualized and, optionally, buffered under Enhanced Mode. Parallel ports are 
not virtualized in Enhanced Mode, but are simply monitored for device 
contention-management purposes. Once a particular Enhanced Mode virtual machine 
(including Windows) accesses a parallel port, it then “owns” the port. When the application 
stops using the port, the VPD will not let another application access it until a period of time 
has elapsed (default 60 seconds). This default may be changed via the 


Configuring Windows 3.0 


“LPTxAutoAssign=<seconds>” parameter, which may be placed in the [386ENH] section of 
the SYSTEM.INI file. Enhanced Mode Windows can detect DOS applications that are 
accessing the parallel ports — either directly, through the ROM BIOS Interrupt 17 services, 
or through DOS Interrupt 21 services. 


Windows Print Troubleshooting 


1. Can You Print from DOS? 


If you can’t print at the DOS If you can’t print at the DOS level outside of Windows, it’s not a Windows problem. See if 
he ata a a isnot = you can print by typing “DIR>LPTx” or “DIR>COMx” (as appropriate) at the DOS prompt. 
If you find you cannot print from DOS, contact your dealer for assistance. Note that this 
method will not work on PostScript printers. If you are using a PostScript printer, try printing 
to it from a DOS application (outside of Windows) that supports PostScript printers. 


2. Use a SET TEMP Statement 

Make sure that you have a SET TEMP= statement in your AUTOEXEC.BAT file, and that it 
points to an existing directory. For testing purposes, we recommend that you use the 
statement SET TEMP=C:. Verify that enough space is free on your hard disk so you can 
spool temporary files when you are printing. If you are pointing the TEMP environment 
variable to a network drive, you must have Create and Write access to the target directory. 


3. Override Direct Printing for Testing Purposes 

Check the flowchart in the Windows Print Mode Determination section. If the logic sequence 
indicates that Windows is attempting to print directly to a parallel port on your configuration, 
try overriding this determination. You can do this by using the LPTx.PRN workaround 
discussed earlier in this document. 


4. Windows on a Network Without a Network Driver 

You'll need to use the LPTx.PRN workaround if you are on a network and are not using a 
Windows network driver. Specifically, you must use LPTx.PRN if you are printing to a 
network-redirected port that is also present in hardware. For example, you might have a 
physical LPT 1: port in the machine and also have a physical LPT1: on the network. Again, 
this is only necessary if you are on a network and are not using a Windows network driver. 


5. Communication Settings for Serial Printers 
If you are using a serial printer, make sure the communications settings are correct. The 
settings on the printer and the Windows 3.0 settings should be the same. 


In Windows, the communications settings are set by using the Control Panel. Almost all 
serial printing devices use a setting of 9600 baud, no parity, 8 bits, 1 stop bit, and hardware 
handshaking. In particular, Hewlett-Packard plotters and most PostScript printers use these 
settings. 


Make sure that the printer is set for the same settings as the computer. You can do this by 
using the interactive front panel on the printer, or by using DIP switches on the printer. 
Handshaking for PostScript printers may be set by using the Options section of the Windows 
PostScript driver. The PostScript driver will send a short PostScript program to the printer 
telling it to switch to the desired handshaking mode. 
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6. Adjust the Timeout Parameters 

You can set the Windows printer timeouts in the Printers section of the Control Panel. 
Timeouts may be set differently for each individual printer. The timeouts are called “Device 
Not Selected” and “Transmission Retry”. 


Device Not Selected indicates how long Windows will wait for the device to be switched 
online before it gives you a print error. Transmission Retry sets the time that the printer will 
stay busy before Windows gives you a print error. 


If you get a printing error message in the middle of printing a document, try increasing the 
Transmission Retry setting. The Transmission Retry timeout starts counting as each character 
is sent to the printer. If the timeout elapses before the printer is ready to accept another 
character, you'll get a print error message. 


7. Immediate “Cannot Print” Error Message 
This error message occurs in two cases: 


1. Ona network. 
2. Ona physical parallel port. 


If you are on a network, make sure you are using the right Windows network driver. If you 
are not using a Windows Network driver, and the network is not supported, make sure you 
use the LPTx.PRN workaround. 


Windows 3.0 requires that the Centronics “Paper Out” signal be Off and that the “Select In” 
signal be On. If either of these conditions are not met, Windows will give you a “Cannot 
Print” error message when you try to print. The possible causes of such a problem include: 

¢ The printer is offline. 

¢ The printer is out of paper. 


¢ The printer is jammed. 


This problem can also be caused by: 


¢ Faulty cabling. 
¢ An incompatible print-sharing device. 


¢ An incompatible switch box or buffer. 


For testing purposes, remove all such devices and connect the printer directly to the 
computer’s parallel port by using a single cable. If the problem persists, try using a different 
cable. 


8. Missing or Incomplete PostScript Print Jobs 

If your PostScript print jobs are missing or incomplete, you may have problems with the 
communication settings or the cable. If this is not the case, and if the problem is intermittent, 
or if it only happens with a particular application, download the PostScript Error Handler to 
help debug the problem. 
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You can do this from within the PostScript driver. 


1. Enter the PostScript driver Setup by using the Windows Control Panel. 


2. Select the Options button and bring up the options menu. (The Error Handler option is not 
documented. However, you can bring up the Error Handler dialog box by hitting ALT-E.) 


3. Choose to send the Error Handler to the Printer. 


4, Repeat the procedure that was causing the problem. If you see a PostScript error message, 
the problem is being caused by your application, or by the degree of compatibility of your 
PostScript printer. 


If you don’t see a PostScript error message, recheck the other solutions discussed in this 
section. 


ADDITIONAL INFORMATION CONCERNING FONTS AND 
PRINTING 


Additional information concerning Fonts and Printing and related subjects can be found in 
the following articles: 


Dean, David. “Packages Amend Windows’ Font Support.” PC Week (Jan. 18, 1991): p. 99. 


Jantz, Richard. “Windows in Technicolor: 24-Bit Color Boards for Windows.” Publish! 
(Feb. 1991): p. 53. 
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Tips and Tricks for Configuring Windows 3.0 


Initially, minimize your 
system configuration. 


Always make one change to 
your system at a time, then 
test the system. 


Use SmartDrive for the single 
biggest performance 
improvement. 


Here are several tricks you can use when you configure Windows 3.0. In addition to some 
general tips, we’ll also address several specific problems people have encountered. 


General Tips 

You should initially try to configure Windows in a standard manner. Doing so will help you 
troubleshoot current problems and avoid other problems later on. To do this, follow these 
guidelines: 


¢ Minimize your system configuration. Don’t add TSRs or unnecessary drivers to your 
AUTOEXEC.BAT and CONFIG.SYS files. 


For testing purposes, reduce the AUTOEXEC.BAT file to: 


SET. TERP=( 3 

SET COMSPEC=C: \COMMAND.COM 
PATH= 

PROMPT $P$G 


and reduce the CONFIG.SYS file to: 


FILES=30 

BUFFERS=25 

SHELL=C: \COMMAND.COM /P /E:2048 
DEVICE=HIMEM.SYS 


Include only those drivers or programs that are necessary for the computer to boot up 
properly and run Windows. 
e Use the standard Windows drivers contained in the retail package, not third-party drivers. 
¢ Always make one change to your system at a time. When you add drivers or programs to 
your CONFIG.SYS or AUTOEXEC.BAT files, or add new hardware to the system, make 
the additions one at a time and test the system before you add the next item. This will 
make troubleshooting easier. 


¢ Once Windows is set up successfully, refer to Chapter 13 in the Windows User’s Guide, 
“Optimizing Windows.” 


Enhanced Mode Performance Tips — Getting the Most from Your Machine 


The following suggestions should help you maximize the performance of your Windows 3.0 
Enhanced Mode installation. Many of these suggestions apply to Standard and Real Modes 
as well. 


1. Use SmartDrive 


The Microsoft SmartDrive disk caching driver can produce the biggest single Windows 
3.0 performance improvement. Use SmartDrive whenever possible. Allocate the largest 
amount of memory possible to SmartDrive that won’t impair the ability to run your 
desired applications. For basic information on SmartDrive installation and operation, refer 
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Create a permanent swapfile. 


Turn off the “Monitor-Ports” 
option to improve running 
speed for DOS applications. 


Using a display driver with 
higher resolution and more 
colors slows display 
performance. 
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to the Windows 3.0 User’s Guide. For SmartDrive technical information, refer to the 
SmartDrive Technical Data Application Note, available from Microsoft Technical Support 
at (206) 454-2030. 


. Keep Your Hard Disk Optimized 


A fragmented hard disk greatly impacts the Windows performance, especially when 
SmartDrive is installed, and/or you are using a temporary swapfile. Use a hard disk 
optimizer program on a weekly basis to keep your disk contiguous. 


. Create a Permanent Swapfile 


A permanent swapfile results in better performance than a temporary one. See the 
“Enhanced Mode Virtual Memory” section above for more information on permanent 
swapfiles. 


. Turn Off Graphics-Port Trapping 


Running speed for DOS applications under Enhanced Mode can be noticeably improved 
by turning off the ““Monitor-Ports” option in the Advanced section of the PIF Editor. This 
option is “On” by default to provide the widest range of DOS-application compatibility, 
but is not required for most applications. 


. Turn Off the “FileSysChange” Option 


Windows 3.0 Enhanced Mode can monitor disk access by DOS applications and send 
directory update messages to the File Manager. This allows the File Manager to be 
automatically updated by any changes that are made to files or directories by DOS 
applications. However, this is not a necessity, and leaving this option “Off” (the default) 
speeds file access by DOS applications. To disable this feature, set “FileSysChange=no” 
in the [386ENH] section of the SYSTEM.LINI file. 


. Turn Off the “ReservePageFrame” Option 


Turn off this option if you do not require expanded memory support for your DOS 
applications. This will ensure that you’re getting the most possible memory in virtual 
machines. To disable, set “ReservePageFrame=no” in the [386ENH] section of the 
SYSTEM.INI file. 


. Use the Right Amount of DOS Buffers 


If you are using SmartDrive, set the amount of DOS disk access buffers in your 
CONFIG.SYS file to 15, with “BUFFERS=15.” Using a higher number of buffers than 15 
with SmartDrive will actually decrease efficiency. If you are not using SmartDrive, use 
BUFFERS=30. 


. Use the Lowest Capability Display Driver that Will Meet Your Needs 


Using a display driver with a higher resolution or higher number of colors results in 
slower display performance. If you do not require the extra features of the display driver, 
use a driver with less capability. Usually, this applies to display systems that are VGA 
compatible but offer an extended mode driver, such as the Video 7 or 8514. Using the 
standard VGA driver instead will offer faster display performance, but less resolution 
and/or color support. 


Configuring Windows 3.0 


When you run Windows 3.0 in 
Enhanced Mode on H-P 
machines, you must also be 
running HP-DOS. 


The APPEND utility is 
fundamentally hostile to the 
operation of Windows. 


9. Use the Proper Hard Disk Interleave 


Frequently, hard disks are formatted with the wrong interleave at the dealer or factory. 
Use a program such as Steve Gibson’s SpinRite to verify that you are using the proper 
interleave. Some utilities are able to correct your interleave without reformatting the hard 
disk. 


Saving Your Program Manager Configuration Without Exiting Windows 


To save your Program Manager configuration when you exit Windows, choose “Save 
Changes.” To save your changes without exiting Windows, do the following: 


1. Open a DOS (MS-DOS and PC-DOS operating systems) prompt or any DOS application. 
2. Return to the Program Manager by pressing ALT+ESC, ALT+TAB, or CTRL+ESC, 


3. Select Exit Windows from the File menu to close Windows (do not close the DOS 
application). When prompted, click the Save Changes box and then click OK. 


4. Windows will save the configuration, then respond with the message: 


Application Still Active: exit the application and then try closing 
Windows 


5. Click OK, and you can continue to work in Windows. 


Getting an “Unsupported DOS Version” Message on Hewlett-Packard Machines 
When you try to run Windows 3.0 in Enhanced Mode on a Hewlett-Packard computer, you 
must be running HP-DOS; generic MS-DOS is not supported by Windows for a 
Hewlett-Packard machine. The error message “Unsupported DOS Version” will occur. 


To determine which version of DOS you are running, type “command” (without the 
quotation marks) at the DOS prompt. If you are running a genuine HP-DOS, both the 
Microsoft and the Hewlett-Packard copyrights will appear. If you are running the generic 
version of MS-DOS, only the Microsoft copyright appears. Contact your Hewlett-Packard 
dealer to obtain a copy of HP-DOS. 


Don’t Use the DOS APPEND Utility in Windows 
When Windows opens a file such aa WINWORD.EXE, it records the well-formed pathname 
of this file, so that the file can be reopened later without dealing with the fact that both the 


current drive and directory may be different because of user or application activity. Windows 
records the well-formed pathname of this file as: 


D: \WINWORD\WINWORD.EXE 


The APPEND utility is fundamentally hostile to the operation of Windows. The problem with 
APPEND 1s that it prevents Windows from reliably determining the proper well-formed 
pathname of files. APPEND may cause the filename to be mistakenly built as follows: 
C:\EXCEL is the current drive/directory at the time the file is opened, and the 
DAWINWORD directory is on the APPEND search path: 


C:\EXCEL\WINWORD.EXE 
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Thus, at a later tme, when Windows goes to open this file again, it gets an error because the 
file is not actually located in the drive/directory that the well-formed pathname indicates. 
This results in the following error message: 


Change Disk 
Cannot find WINWORD.EXE, Please insert in drive A: 


One of the major difficulties with APPEND is that the DOS version 4.00 or 4.01 Install 
program will usually add APPEND to the user’s configuration. This takes up valuable 
application memory space with no real benefit to the end user. APPEND can usually be 
found in the AUTOEXEC.BAT file, and it should simply be removed or commented out by 
placing “REM” at the beginning of the APPEND line. 
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Windows™ 3.0: Running DOS Applications and PIFs 


BACKGROUND INFORMATION YOU’LL NEED FOR THIS SECTION 


To use this section, you Should have an understanding of running applications, batch 
files, and using Windows. Specific information for this section can be found in the 
Windows User’s Guide in Chapter 2, “Basic Skills” (under Applications); in 
Chapter 3, “Program Manager” ; and in Chapter 4, “File Manager.” Additional 
information is found in Chapter 12, “More About Applications.” 


INTRODUCTION 


If you run DOS (MS-DOS and PC-DOS operating systems) applications, you should find this 
section helpful. It gives you information both on how to set up and run DOS applications and 
how to start DOS applications once you are in Windows. 


The topics that are covered in this section include: 


e An overview of the types of applications you are likely to encounter. 


¢ Setting up and using program information files (PIFs) to help Windows run your 
applications effectively. 


¢ Ways to use multiple PIFs for the same application. 
¢ Examples of PIFs for specific applications such as Lotus 1-2-3 and dBase®. 


OVERVIEW 


There are four types of applications that you are likely to encounter while running Windows: 


¢ Applications designed for Windows 3.0 

¢ Applications designed for older Windows versions 
¢ Non-Windows (DOS) applications 

¢ Memory resident software 


This document deals primarily with setting up and running non-Windows (DOS) applications 
and their Program Information Files (PIFs). However, we will take a brief look at all four 
types of applications before moving ahead. 
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Windows applications are 
designed specifically to run 
in Windows (and actually 
require Windows in order 
to run). 


It’s important to know which 
version of Windows your 
application was designed for, 
and to upgrade to a Windows 
3.0 version if possible. 


DOS applications can run in 
the Windows environment, 
although there may be some 
restrictions. 


If you want memory resident 
software (such as mouse 
drivers) available to all 
applications, start them 
before you start Windows. 


107 


Applications Designed for Windows 3.0 

As the name implies, these are applications that were specifically designed to run in the 
Windows graphical interface environment. Popular Microsoft applications such as Microsoft 
Word and Microsoft® Project now come in Windows versions, and other software programs 
such as Lotus 1-2-3 and WordPerfect® are expected to appear in Windows versions. 


These applications are referred to as “Windows applications” and actually require Windows 
in order to run. They are designed both to take advantage of Windows features and to work 
with other Windows applications. They are generally more graphical in their designs, menus, 
and dialog boxes. Another important feature of applications designed for Windows 3.0 is that 
they use memory cooperatively, which means that Windows can efficiently distribute 
memory among them. 


Applications Designed for Older Windows Versions 

It is sometimes difficult to tell whether a Windows application was designed for Windows 
3.0 or for an earlier version of Windows. This may be important, because some earlier 
application versions don’t work well with Windows 3.0. 


The most reliable way to tell if your application was designed for Windows 3.0 is to run it in 
Windows Standard Mode or Enhanced Mode. Then Windows will check the application file 
and let you know if this version of your application is designed for Windows 3.0. 


If you find that your application is an older version designed for a previous revision of 
Windows, the best thing to do is update that application to the Windows 3.0 version. Your 
application manufacturer will be able to tell you if a Windows 3.0 version of their software is 
available. In the meantime, you can run older versions of Windows applications in Real 
Mode under Windows 3.0. 


Non-Windows (DOS) Applications 

Non-Windows (DOS) applications are not specifically designed to run in the Windows 
graphical environment. However, DOS applications such as Lotus 1-2-3 and WordPerfect, 
along with a number of others, can still be run in Windows. 


One of the problems you might encounter when you try to run DOS applications in Windows 
is insufficient memory. This is because, instead of using memory cooperatively like Windows 
applications, DOS applications request a certain amount of memory when they start (and 
keep it until you quit the application). 


The way to solve this problem is to use a Program Information File (PIF). A PIF gives 
Windows the additional information it needs about a DOS application in order to run that 
application. There is an in-depth look at how you set up a PIF for running DOS applications 
in the next section of this document. 


Memory Resident Software 


Most of the memory resident software programs you will encounter in working with 
Windows are either utilities or applications known as pop-up programs. The utilities will 
normally include mouse drivers or network software. The pop-up programs will likely be 
programs such as Borland® Sidekick®. 
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These memory resident programs are loaded into memory when you start them and are 
available to you even when another application is running. 


If you want memory resident utilities to be available to all Windows and non- Windows 
applications, start them before you start Windows. You can start the pop-up programs directly 
from Windows. (You may need to create a PIF for certain pop-up programs, as you would for 
other DOS applications. Creating PIFs is covered in the following section of this document.) 


SETTING UP NON-WINDOWS (DOS) APPLICATIONS 


As we mentioned in the overview, you sometimes encounter a problem when you try to run 
DOS applications in Windows. This is because DOS applications don’t use memory 
cooperatively like Windows applications do, and this can lead to problems with insufficient 
memory. (See the “Memory Management” section of this document for a detailed discussion 
of how Windows uses memory.) 


Use a PIF 
The best way to ensure that The best way to make sure your DOS applications run smoothly in Windows is to use a 
your DOS applications run Program Information File (a PIF). 


smoothly in Windows is to 
use a Program Information ee —— en 
File (PIF). A PIF is a file that contains information about a non-Windows application, including how 


much memory it needs and how it uses components of your computer such as the 
communications ports. Windows uses this information to run the application in the most 
efficient way. 


Setting Up a PIF 


There are three primary ways | There are three ways you can set up a PIF to help your DOS applications run: 
to set up a PIF for your DOS 


applications. 

1. Let the Windows SETUP program create a PIF for you. 

2. Use the PIF that came with your DOS application. 

3. Use or modify the default PIF that came with Windows. 

Letting SETUP Create a PIF for DOS Applications 
SETUP can create a PIF for The Windows SETUP program will create a PIF for your DOS application either when you 
your DOS applications. first install Windows or after Windows is installed. This is the best way to create a PIF, 


because when Windows SETUP finds a DOS application on your hard disk, it automatically 
creates a PIF for that application. 


How SETUP Creates a PIF 

The SETUP program gets the information it needs for a DOS application’s PIF by looking at 
a file called PIF.INF. When you install Windows, PIF.INF is placed on your hard disk in the 
C\WINDOWS\‘S YSTEM directory. It contains the recommended settings for many of the 
most popular DOS applications. 
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If the PIF.INF file doesn’t contain information about your application, then Windows uses 
the DEFAULT.PIF file (which was also placed on your hard disk when you installed 
Windows). 


To set up an application PIF when you install Windows, follow these steps: 


1. Start the SETUP program by inserting Windows Disk #1 in a floppy drive. At the 
command prompt, type the drive letter and a colon, followed by the word SETUP. Press 
ENTER. This starts SETUP. 


2. When you get to the Windows SETUP dialog box, select the Set Up Application Already 
on Hard Disk option. 


3. The Windows program will continue, and after a few minutes, the Set Up Applications 
dialog box will appear. 


a ee ne ree ne PT 


Applications found on hard disk(s): 


Set up for use with Windows. 


COUR PRET TEESE eee ee eee eer e eee eer erry eer err rer Tritt rr titi ir ts 


Perret Sr i ro rr a ad 


Microsoft Basic 


Microsoft Advanced Basic [Cancel] 
C:\DOS\BASICA.EXE | Cancel | 


4. From the box on the left, select the application(s) that you want to add to Windows. You 
can select as many as you want. To cancel a selection, simply select the application again. 


5. After you select the applications you want, choose the Add button. This moves the 
selected applications from the box on the left to the box on the nght. 


If you change your mind about setting up an application after you add it, select it again 
and choose the Remove button to move it back to the box on the left. 


6. When you are satisfied, choose the OK button. This gives Windows the go-ahead to create 
the right PIFs for the applications you have chosen. 


To set up an application PIF after you’ve installed Windows, follow these steps: 


1. From the Main group, start Windows SETUP. The Windows dialog box will appear. 


2. From the Options menu, choose Set Up Applications. The Set Up Applications dialog box 
will appear. 


3. If you don’t want Windows SETUP to search your entire hard disk for DOS applications, 
open the Setup Will Search box and select the option you want Windows SETUP to 
Search. 
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Your DOS application may 
have come with a PIF already 
in place. 


You can modify the Windows 
DEFAULT.PIF file to make 
your DOS application run 
even better. 


4. Choose the OK button. Windows SETUP searches for applications and lists those that it 
recognizes in the box for Applications Found on the Hard Disk. 

5. Select applications you want to add from the box on the left. If you are using a mouse, 
click to select each one. To cancel a selection, simply select the item again. If you are 
using the keyboard, use the arrow keys to move to the next application you want and press 
the SPACEBAR to select it. (You can press the SPACEBAR again to cancel a selection.) 

6. After you select the applications you want, choose the Add button to move the selected 
applications from the box on the left to the box on the right. 


If you change your mind about setting up an application after you add it, select it again 
and choose the Remove button to move it back to the box on the left. 


7. Choose the OK Button. Windows SETUP will create a PIF for each DOS application 
provided there is information for that application in the PIR.INF. file. It will also add a 
program-item icon for each application to the non-Windows Applications group. 


Using the PIF that Came with Your DOS Application 


Some DOS-application manufacturers provide PIFs that let their applications easily run in 
Windows. To find out if your application has a PIF, search the applications disks for a file 
with a .PIF filename extension or contact the manufacturer. 


If a PIF came with your application, copy the file to the C\WINDOWS directory on your 
hard disk. Then set up a program item so that you can run the application from its PIF. 


For information on how to set up a program item, see Chapter 3, “Program Manager,” in our 
Windows User’s Guide. 


Using or Modifying the Default PIF that Came With Windows 


You received a default PIF for DOS applications with your Windows software. The file is 
named _DEFAULT.PIF, You can use _DEFAULT.PIF for DOS applications when there isn’t 
any information in the PIF.INF file for a particular application. 


You can also use the _DEFAULT.PIF file as a starting point for creating a PIF for an 
application. 


To modify the DEFAULT-PIF file for DOS applications, use the following steps: 


1. Go to the Accessories group and start the PIF Editor by double clicking its icon. 
2. Open the _DEFAULT.PIF file. 


3. Make the changes you need to make for your application. Your application manufacturer 
can give you recommendations concerning these changes. 


4. From the File menu, choose Save As. 


5. In the Filename box, type a new name for the file. Use the same filename that the 
application uses, but use a .PIF filename extension instead. For example, if the application 
filename is SPECIAL.EXE, use the name SPECIAL.PIF for the PIF. 


For more information on using the PIF Editor, see Chapter 12, “More About Applications,” 
in the Windows User’s Guide. 
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You can use more than one 
PIF for your DOS application, 
so that you can start it up in 
more than one directory at 
the same time. 


Here are the recommended 
PIF settings for Lotus 1-2-3 
running in Standard Mode. 
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Using Multiple PIFs for the Same DOS Application 
There are times when you might want more than one PIF for a single application. For 
example, you might want to specify different startup directories for different types of work. 


In one case, you might want to start a word processor in a directory that contains your 
business documents. In another case, you might want to start the same word processor in a 
directory that contains your personal correspondence. 


To get your word processor or other applications to start in two different directories, you’ ll 
need to: 


1, Create two PIFs. 
2. Specify different directories in the PIFs’ Start-Up Directory boxes. 


3. Name each PIF with a distinguishing name (for example, BUSINESS.PIF and 
PERSONAL.PIF). 


4, Add both PIFs to Program Manager and give them each a distinguishing title (for 
example, WORD PROCESSING — BUSINESS, and WORD 
PROCESSING—PERSONAL). 


Once these steps have been followed, you can start your word processor in either directory 
by choosing the appropriate application icon. 


Examples of Specific PIFs 

The following sections give you some examples of PIFs that you can use for three common 
DOS applications: 

¢ Lotus 1-2-3 

e dBase 

¢ WordPerfect 


Lotus 1-2-3 
This section describes the recommended PIF settings for DOS versions of Lotus 1-2-3 (2.2). 


If you are running Windows in Standard Mode, your Lotus 1-2-3 PIF should look like this: 


Program Filename: IZo. EXE 

Window Title: 123.PIF 

Optional Parameters None 

Start-Up Directory: None 

Video Mode: Graphics/Multiple Text 
Memory Requirements: KB Required 384 

XMS Memory: KB Required 384 KB Limit 1280 
Directly Modifies: No 

No Screen Exchange: No 

Prevent Program Switch: No 

Close Window on Exit: Yes 

Reserve Shortcut Keys: No 
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If you run Lotus 1-2-3 in 386 
Enhanced Mode, use these 
settings. 


These are the PIF settings for 


dBase running in Standard 
Mode. 


Use these PIF settings for 
running dBase in 386 
Enhanced Mode. 


If you are running Windows in 386 Enhanced Mode, your Lotus 1-2-3 PIF should look like 


this: 


Program Filename: 

Window Title: 

Optional Parameters 
Start-Up Directory: 
Memory Requirements: 
Display Usage: 
Execution: 

Close Window on Exit: 
Background Priority: 
Foreground Priority: 
Detect Idle Time: 

EMS Memory: 

XMS Memory: 

Uses HMA: 

Lock Application Memory: 
Video Memory: 

Monitor Ports: 

Emulate Text Mode: 
Retain Video Memory: 
Allow Fast Paste: 

Allow Close When Active: 
Reserve Shortcut Keys: 
Application Shortcut Key: 


dBase 


123.EXE 

123.PI1F 

None 

None 

KB Required 256/Desired -1 
Full Screen 

None 

Yes 

50 

100 

Yes 

KB Required 0 KB Limit 1250 
KB Required 256 KB Limit 1250 


High Graphics 
Yes 

No 

Yes 

No 

None 

None 


This section describes the recommended PIF settings for DOS versions of dBase. 


If you are running Windows in Standard Mode, your dBase PIF should look like this: 


Program Filename: 
Window Title: 

Optional Parameters 
Start-Up Directory: 
Video Mode: 

Memory Requirements: 
XMS Memory: 

Directly Modifies: 

No Screen Exchange: 
Prevent Program Switch: 
Close Window on Exit: 
Reserve Shortcut Keys: 


If you are running Windows in 386 Enhanced Mode, your dBase PIF should look like this: 


Program Filename: 
Window Title: 
Optional Parameters 
Start-Up Directory: 
Memory Requirements: 
Display Usage: 
Execution: 

Close Window on Exit: 
Background Priority: 
Foreground Priority: 
Detect Idle Time: 

EMS Memory: 

XMS Memory: 

Uses HMA: 

Lock Application Memory: 
Video Memory: 

Monitor Ports: 


C:\DBASE\DBASE.EXE 
Ashton Tate dBase 
None 

C:\DBASE 

Text 

KB Required 384 

KB Required 0 KB Limit 0 
No 

No 

No 

Yes 

No 


C:\DBASE\DBASE.EXE 

Ashton Tate dBase 

None 

C:\DBASE 

KB Required 384/Desired 640 
Full Screen 

None 


KB Required 0 KB Limit 1024 
KB Required 0 KB Limit 1024 
Yes 

No 

High Graphics 

High Graphics 
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When you run WordPerfect in 
Standard Mode, use these 
PIF settings. 


If you run WordPerfect in 386 
Enhanced Mode, use these 
PIF settings. 
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Emulate Text Mode: 
Retain Video Memory: 
Allow Fast Paste: 


Allow Close When Active: 


Reserve Shortcut Keys: 


Application Shortcut Key: 


WordPerfect (5.1) 
This section describes the recommended PIF settings for DOS versions of WordPerfect. 


Program Filename: 
Window Title: 

Optional Parameters 
Start-Up Directory: 
Video Mode: 

Memory Requirements: 
XMS Memory: 

Directly Modifies: 

No Screen Exchange: 
Prevent Program Switch: 
Close Window on Exit: 
Reserve Shortcut Keys: 


Program Filename: 
Window Title: 
Optional Parameters 
Start-Up Directory: 
Memory Requirements: 
Display Usage: 
Execution: 

Close Window on Exit: 
Background Priority: 
Foreground Priority: 
Detect Idle Time: 
EMS Memory: 

XMS Memory: 

Uses HMA: 


Lock Application Memory: 


Video Memory: 
Monitor Ports: 
Emulate Text Mode: 
Retain Video Memory: 
Allow Fast Paste: 


Allow Close When Active: 


Reserve Shortcut Keys: 


Application Shortcut Key: 


No 
No 
Yes 
No 
None 
None 


If you are running Windows in Standard Mode, your WordPerfect PIF should look like this: 


C:\WP51\WP.EXE 
WordPerfect 
None 

C:\WP51 

Text 

KB Required 384 
KB Required O KB Limit 0 
No 

No 

No 

Yes 

No 


If you are running Windows in 386 Enhanced Mode, your WordPerfect PIF should look like 
this: 


C:\WP51\WP.EXE 

WordPerfect 

None 

C:\WP51 

KB Required 384/Desired 640 
Full Screen 

None 

Yes 

50 

100 

No 

KB Required O KB Limit 1024 
KB Required 0 KB Limit 1024 
Yes 

No 

High Graphics 

High Graphics 

No 

No 

Yes 

No 

None 

None 


This gives you an idea of what a PIF contains for several of the Windows Modes. After you 
have PIFs set up for your DOS applications, the next step is starting your applications, which 
we will cover in the following section. 
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The easiest way to start an 
application from Program 
Manager is to use the 
application’s icon. 


You can start an application 
from File Manager by 
opening a program file ora 
document file that you select 
from a directory window. 


In addition to using Program 
Manager and File Manager, 
you can also start DOS 
applications from their PIFs. 


STARTING YOUR APPLICATIONS IN WINDOWS 


You can start an application in several ways in Windows. In this section, we’ll look at how to 
start applications in general, and DOS applications in particular. 


You can start applications by using either Program Manager or File Manager. In addition, 
you can start DOS applications from the application’s PIF. 


Starting an Application from Program Manager 


The easiest way to start an application from Program Manager is to use the application’s 
icon. To do so, there are two steps: 


1, Open the group window that contains the program-item icon for the application. 


2. If you are using a mouse, double-click the icon. The application will appear on your 
screen. If you are using the keyboard, use the arrow keys to select the icon, then press 
ENTER. 


For information about: 1) using Program Manager to organize your applications into groups, 
and 2) setting up applications as program-item icons, see Chapter 3, “Program Manager,” in 
the Windows User’s Guide. 


Starting an Application from File Manager 


You can also use File Manager to start an application. You do so by opening a program file or 
a document file selected from a directory window. 


Program files typically use .COM, .EXE, .PIF, or .BAT filename extensions. Document files 
are indicated with a document-file icon in the directory windows. In order to use a document 
file, you must first add the extension to the WIN.INI. See Chapter 4, page 135 in the 
Windows User’s Guide, “Associating Documents with an Application.” 


To start an application from a program file or document file, there are two steps to follow: 


1. Once you are in the directory window, use your mouse to double-click the filename. 
2. From the File menu, choose Open. 


Starting Your DOS Applications 

You can start most DOS applications by using Program Manager or File Manager as 
described in the previous section. You can also start DOS applications directly from their 
PIFs. The PIF tells Windows where to find the file that starts the application and provides 
other information that determines how the application starts and runs. 


Starting Your DOS Applications from Their PIFs 
The first step in starting DOS applications from their PIFs is to add the PIFs to a Program 
Manager group. You can do this by following these steps: 


1. Select the group where you want to add the PIF. 
2. Choose New from the File menu. 


3. Select Program Item and choose OK. 
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You can start DOS 
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you start Windows. 
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when you start your DOS 
application, there are a 
number of things you can do 
to offset the problem. 
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4. Type your description for the application in the Description box. 


5. Specify the PIF’s path and filename in the Command Line box (be sure to include the .PIF 
extension). 


6. Choose OK. 


Once you have added the PIF to a Program Manager group, you can start your DOS 
application by “starting” its PIF. 


Another way to start a DOS application from a PIF is to use File Manager and follow these 
steps: 


1. If you are using a mouse, double-click the PIF’s filename in the directory window. If you 
are using a keyboard, select the PIF’s filename with the arrow keys. 


2. If you are using a mouse, double-clicking in step one will have opened the application. If 
you are using a keyboard, you will need to choose Open from the File Menu or press 
ENTER once you have selected the filename. 


Starting Your DOS Application at the Same Time You Start Windows 
To start a DOS application when you start Windows, do one of the following: 


¢ To start Windows and your application at the same time, type the application command on 
the Windows command line. For example, to start both Windows and Notepad, type the 
following at the MS-DOS prompt: 


win notepad.exe 


e You can also add the name of the application (or PIF) to your WIN.INI run/load lines. 


A Problem Start 


One problem some people encounter when starting their DOS applications is an “Out of 
Memory” message. As you may recall from the Overview section, this is because, instead of 
using memory cooperatively like Windows applications, DOS applications request a certain 
amount of memory when they start (and keep it until you quit the application). 


There are several things you can do to offset this characteristic of DOS applications: 


¢ Make sure you’ve set up a PIF for your application. 

¢ Minimize the Windows applications and display them as icons. 

¢ Close any other applications you are running. 

¢ Clear or save the contents of Clipboard. 

¢ If you are using a desktop wallpaper, set the Wallpaper option to None. 


¢ If you are running Windows in 386 Enhanced Mode, try running applications in a 
full-screen display instead of in a window. 


¢ If you are running in Windows 386 Enhanced Mode, don’t allow DOS applications to run 
in background mode. You can check this by editing the application’s PIF so that the 
“Execution: Background” box is not selected. 
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If you run your DOS 
applications in either Real or 
Standard Mode, they will not 
run in a window. 


When you run in 386 
Enhanced Mode, you will be 
able to run most DOS 
applications in a window. 


Some DOS applications can’t 
run in a window in any 
Windows mode, because they 
are incompatible with 
Windows’ screen 
management features. 


RUNNING YOUR DOS APPLICATIONS 


There is some difference in the way Windows runs DOS applications, depending on the 
Windows mode in which you are operating. 


Running DOS Applications in Real or Standard Mode 

If you are running Windows in Real Mode or Standard Mode, DOS applications take up the 
entire screen rather than running in a window where you can see multiple applications 
running at the same time. 


In Real or Standard Mode, each time you start a DOS application, Windows creates a 
temporary application swapfile for that application. When you switch away from the 
application, Windows moves some or all of that application from memory to the application 
swapfile. 


When the information is moved from memory to the swapfile, the memory is then available 
for use by other applications. When you exit Windows, it deletes those application swapfiles 
it created during that session. 


The amount of available disk space determines how many application swapfiles Windows 
can create, and this in turn determines how many DOS applications you can start before you 
run out of memory. For more information about using application swapfiles, see Chapter 13, 
“Optimizing Windows,” in the Windows User’s Guide. 


Running DOS Applications in 386 Enhanced Mode 

In contrast to Windows Real Mode or Standard Mode, 386 Enhanced Mode lets you run 
DOS applications in a window instead of limiting them to full-screen display. You can move 
and size the window, shrink the window to an icon, and share information with other 
applications by using the Clipboard. You can also run more than one DOS application at the 
same time. 


Sharing Computer Resources 


When you are running DOS applications, you need to consider the issue of device 
contention. This relates to how Windows handles multiple concurrent requests for the same 
device. You tell Windows how to handle contention for a device by using the 386 Enhanced 
Mode option in the Control Panel. For information about device contention, see Chapter 5, 
“Control Panel,” in the Windows User’s Guide. 


Running DOS Applications in a Window 


Some DOS applications can’t run in a window, because they perform graphics or other 
screen interactions that are incompatible with Windows’ screen management features. Most 
of these applications can run successfully in the Windows environment as long as they run in 
a full-screen display. 


If the applications are compatible with Windows’ screen management features, you can still 
only run DOS applications in a window if you are in 386 Enhanced Mode. Otherwise, they 
must be full-screen displays. Once you are in 386 Enhanced Mode, there are several steps to 
take to get DOS applications to run in a window. They are: 
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Some microprocessors 
require the addition of an 
expanded memory board for 
applications that use 
expanded memory. 
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EMM386 utility to provide 
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You can only use your mouse 
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they are running in 
full-screen display, not ina 
window. 
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1. Use the PIF Editor to create a PIF (if the application doesn’t have one) or to open the 
existing PIF. 


2. Set the PIF’s Display Usage option to Windowed (rather than full screen). 


3. Make sure the Display Options are set correctly in the Advanced dialog box. 
(See Chapter 12, “More About Applications,” in the Windows User’s Guide.) 


4, While Windows is running in full screen, press ALT-ENTER. This will work only for this 
instance. 


Providing Expanded Memory for DOS Applications While Running in Windows 
If your computer has an 8086, an 8088, or an 80286 processor, you'll need an expanded 
memory board for applications that use expanded memory. In addition, your CONFIG.SYS 
file must contain a command line for the expanded memory manager that comes with the 
board. 


If your computer has an 80386 or 80486 processor, you can simulate expanded memory for 
your DOS applications when you run in Windows Enhanced Mode. Use your application 
PIFs to specify the amount of expanded memory the application requires. 


With the 80386 and 80486 machines, you can also install a utility, such as the Microsoft 386 
Expanded Memory Manager, that will provide expanded memory even when your 
applications are running in Windows Real and Standard Modes. 


Getting Your Mouse to Work with DOS Applications 

You can only use your mouse with DOS applications when they are running in full-screen 
display. If you run your DOS application in a window, the mouse can still perform Windows 
tasks such as moving the window, but it can’t provide input to the application. 


If your mouse doesn’t even work for DOS applications running in full-screen display mode, 
check your CONFIG.SYS and AUTOEXEC.BAT files to see that you have the right mouse 
driver properly installed. Windows has its own built-in mouse driver, so you can use the 
mouse with both Windows and Windows applications; but, you’ll need a different mouse 
driver for DOS applications. 


ADDITIONAL INFORMATION CONCERNING RUNNING DOS 
APPLICATIONS AND PIFs 


Additional information concerning Running DOS Applications and PIFs can be found in the 
following articles: 


Hawkins, John L. “Database Experts Open Windows.” Data Based Advisor (Feb. 1991): 
p. 62. 


Heller, Martin. “Object Links Coming to Windows Applications.” Byte (Feb. 1991): p. 20. 


Moser, Karen D., and Dodge, John. “Back-to-BASIC Approach to Ease Windows Design.” 
PC Week (Feb. 25, 1991): p. 8. 


Pallatto, John. ““Windows at Crux of Oracle PC Push.” PC Week (Feb. 11, 1991): p. 1. 


Running DOS Applications and PIFs Under Windows 3.0 


Tips and Tricks for Running DOS Applications and PIFs 


This section contains tips for running DOS (MS-DOS and PC-DOS operating systems) 
applications and PIFs. These tips were selected in response to frequently asked questions 
directed to our product support specialists. 


General Tips 
Here are some general tips for running DOS applications and PIFs: 


If an application can’t run ° 
under DOS, it won’t run under 
Windows. 


If your application is resource ° 
intensive, you can sometimes 

offset that characteristic with 

PIF settings. 


If you have trouble starting a DOS application under Windows, check to make sure the 
application will run under DOS without Windows. If the application can’t start or run 
under DOS, it won’t be able to run under Windows. 


If the application doesn’t access resources directly, reduce the application’s PIF settings to 
be equivalent to the _DEFAULT-PIF file settings. 

If the application is resource intensive due to graphics or memory requirements, make the 
following PIF settings in the application’s PIF: 


Full Screen Checked 
Exclusive Checked 
Display Options/Video Memory High Graphics 
Retain Video Memory Checked 


For testing purposes, reduce the AUTOEXEC.BAT file to: 


Set TEMP=G2% 

SET COMSPEC=C: \COMMAND.COM 
PATH= 

PROMPT $P$G 


and reduce the CONFIG.SYS file to: 


FILES=30 

BUFFERS=25 

SHELL=C:\COMMAND.COM /P /E:2048 
DEVICE=HIMEM.SYS 


Be sure to also include any additional drivers or programs that are necessary for the 
computer to boot up properly and run Windows. 


If you get a “Not Enough Memory” error while you’re in Enhanced Mode, try changing 
the PIF settings for both the KB Required and KB desired to “-1.” This will allocate all 
available conventional memory to your application (up to 640K). 
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AUTOEXEC.BAT. 
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Unexpected DOS Error #11 


When you run a DOS application from Windows 3.0, you may receive the following error 
message: 


Application Execution Error: Unexpected DOS Error #11 


This is a KERNEL internal error that indicates Windows has tried to execute a file that is in 
an invalid format. This happens in Standard or Enhanced Mode and indicates that the 
286grabber, 386grabber, or the WINOA286.MOD or WINOA386.MOD file is corrupted. 
The best way to resolve this problem is to reinstall Windows. 


Altering Icons for DOS Applications 


If a new program item is made by “dragging” an application’s PIF or .EXE from the File 
Manager to the Program Manager, the default DOS BOX icon is used. Any attempt to change 
this icon by using the “View Next” button will give you an error saying that there are no 
icons in this file. 


You can use the following procedure to alter this icon: 


1. Select the icon and choose “Properties” from the File menu. 


2. From the first dialog box, choose the “Change Icon” button. 
3. In the next dialog box, there is an entry for FILENAME. Change this to 


PROGMAN.EXE. This gives you access to the icons in PROGMAN.EXE (you can use 
icons from any Windows application for another application by putting its name in this — 
field). 


4. Now use the “View Next” button to choose the icon you want. Note: The icon that is used 


when the application is running on the desktop will still be the DOS BOX. (The utilities 
we packaged with this kit include several icon design and management utilities. See the 
Resource Kit Utilities section of this document for a description.) 


Using Lotus 1-2-3 (3.1) with Windows 3.0 


Installation 

When you install Lotus 1-2-3 (3.1), a PIF file called 123.PIF is copied into the directory 
where Lotus resides. If you don’t install Lotus into the default directory (C:\123R3), you 
must change the path in the “Program Filename” entry in the 123.PIF file to the path 
specified when you installed Lotus. 


If you get an invalid path error, make sure the correct path name to the Lotus directory has 
been added to the path statement in the AUTOEXEC.BAT. 
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AutoCAD 386 runs under 
Windows 3.0 only in Real 
Mode. 


The performance of a DOS 
application that uses the 
VCPI specification depends 
on how closely the 
application follows the VCPI 
specification. 


Reserving Virtual Memory 

Virtual memory is a technique for using hard disk space to simulate additional memory. 
To set aside virtual memory for Lotus 1-2-3 for running in Windows 3.0 Enhanced Mode, 
add the following line to the AUTOEXEC.BAT file: 


SET 123MEMSIZE=m 


where “‘m” is the amount of memory you want Windows to allocate for Lotus 1-2-3. 


AutoCAD® 386 and Windows 3.0 

AutoCAD 386 will run under Windows 3.0 only in Real Mode. When running AutoCAD 
under Windows 3.0 in Standard Mode, erratic functioning can occur. It is therefore 
recommended that you do not run AutoCAD while running in Standard Mode. This is 
because AutoCAD 386 uses VCPI (virtual control program interface) to access extended 
memory. This causes conflict when Windows is in Standard and Enhanced Modes. 


The performance of a DOS application that uses the Virtual Control Program Interface 
(VCPI) specification depends on how closely the application follows the VCPI specification. 
The VCPI memory management specification allows DOS applications to directly access 
extended memory on 80386 machines. However, Windows 3.0 uses the DOS protected-mode 
interface (DPMI) specification. The DPMI specification allows DOS applications to directly 
access memory on 80286 and 80386 machines. Not all programs that use the VCPI 
specification are limited to running in Windows Real Mode. Many programs, including Lotus 
1-2-3 version 3.0, that use the VCPI specification can also run correctly in Windows 
Protected Mode. 


Sometimes the Numeric Keypad “:k” Key Doesn’t Work in DOS Applications 


When you run a non-Windows application under Windows 3.0, the SHIFT key can 
sometimes be used to enable or disable the NUMLOCK key on the numeric keypad. If you 
use the SHIFT key to enable NUMLOCK, it may not properly activate the multiplication (*) 
key on the numeric keypad for some DOS applications. 


This problem occurs in Lotus 1-2-3 version 2.0, and has also been reported in Quattro® Pro. 
Microsoft is researching this problem and will post new information as it becomes available. 


Workaround 
The following workaround may resolve this problem: 


1. Use the NUMLOCK key instead of the SHIFT key to activate the numeric keypad. 


2. Press the SHIFT key while you press any desired key on the numeric keypad, except the 
asterisk (*) key. For example, press SHIFT+9. 
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Windows™ 3.0: Networks 


There are six steps to follow 
when you install Windows on 
a Network server. 


BACKGROUND INFORMATION YOU’LL NEED FOR THIS SECTION 


To use this section, you should have an understanding of network shells, servers and 
workstations, network drives and printers, and network types. You should also 
understand LAN management software. Specific information for this section can be 
found in the Windows User’s Guide in Chapter 5, “Control Panel” , and in Chapter 
14, “Networks and Windows.” 


INTRODUCTION 


This section will be of particular interest to the system administrator who wants to run 
Windows on a network. For general Windows users, basic information about Windows and 
networks can be found in the “Tips and Tricks for Using Networks” section. 


This section contains information that includes: 


e Setting up Windows on a network server. 

¢ Setting up Windows on workstations. 

¢ Procedures for starting Windows. 

¢ How to use network resources (drives and printers). 


¢ A list of the networks that are supported under Windows and some ideas on how to work 
with those networks. 


NETWORK INSTALLATION 


Installing Windows 3.0 on a Network Server 
Network server installation consists of the following steps: 


1. Create a directory on the server for the network installation of Windows 3.0. For example, 
X:\WIN30, where “X:” is the drive you have connected to the server, and “WIN30” is the 
directory where you will install the shared copy of Windows. 


2. Copy all files on the Windows 3.0 distribution diskettes to the directory on the server. 
Files on the Windows 3.0 distribution diskettes are compressed, so they must be 
uncompressed in the copy process. This is done with the EXPAND.EXE uncompression 
utility program on distribution disk number 2. 


3. Copy EXPAND.EXE from disk 2 to the installation directory on the server. 
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Make certain you perform 
steps 5 and 6, even if you 
have already installed 
Windows using the batch file 
in the User’s Guide. 


Note that there is no WIN.INI 
or SYSTEM.INI file in the 
network installation 
directory. Windows runs from 
a user directory. 


Set up your workstations to 
run Windows by running 
Windows SETUP from the 
network server. 
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4. Create the batch file shown below to perform the uncompression process. Note that this 
batch file is slightly enhanced over the version shown in the User’s Guide. 


41 

for 441 in (*.*) do 42\expand 241 %2\24i 
rename 42\*.sy$ *.sys 

attrib B2\*.* +F 


5. Name the batch file EXPALL.BAT. To run, type 
“EXPALL<source-drive><destination-directory>”. For example: 


EXPALL A: X:\WIN30 


The above command will expand the files on the Windows distribution disk in drive A: to 
the network server directory X:\WIN30. 


6. Repeat this process for each Windows distribution disk. In addition to copying and 
uncompressing the needed files, this batch file renames the .SYS files included with 
Windows 3.0. All DOS (MS-DOS and PC-DOS operating systems) device drivers with a 
YS extension are renamed to .SY$ when they are compressed. This is done to prevent 
anyone placing them in a CONFIG.SYS file in their compressed form, which would 
prevent the system from booting properly. In addition, the batch file uses the DOS 
“ATTRIB” command to mark the installed files “Read-Only”. This step is required for 
proper shared execution of Windows installed on a network server. 


These last two steps are enhancements to the procedure documented in the User’s Guide. If 
you have already installed to a network server using the batch file in the User’s Guide, you 
should perform these steps now, by manually executing the last two entries in the batch file 
shown above, while in your server’s network Windows installation directory. 


This completes the Windows 3.0 network installation. Note that there is no WIN.INI or 
SYSTEM.INI file in the network installation directory. This is normal. Windows 3.0 is not 
run from the network installation directory itself, but rather from a user directory, using the 
files on the server to execute. A Windows workstation setup (SETUP /N) to a user directory 
must be performed before Windows may be executed. 


You must have proper licensing for each workstation running Windows 3.0 from the server. 
Contact Microsoft Customer Service at (800) 426-9400 for information on Windows 3.0 
Microsoft License Packs. 


Setting Up Workstations 

Network workstations are set up to run Windows 3.0 by running Windows SETUP from the 
network server installation of Windows, using the /N (Network) parameter. SETUP /N will 
ask you to specify a location for the individual user’s Windows files. This location can be 
located either on a local hard disk or on a user’s personal network directory. On a diskless 
workstation, the location is always on a user’s personal network directory. Windows 3.0 
network setup will install the following files in the specified location: 


WIN.INI Windows preferences configuration textfile 
SYSTEM.INI Windows system configuration textfile 
PROGMAN INI Program Manager configuration textfile 
CONTROL.INI Control Panel configuration textfile 
WIN.COM The Windows startup program 
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IMEM.SYS in only copied to 
the network setup installation 
directory if the directory is on 
the network and not ona 
local hard drive. 


The Windows Print Manager 
spooler must have a location 
in which to spool printed 
output. 


If you get sharing violations 
when multiple users execute 
the same application, make 
sure the application EXE file 
is marked Read-Only. 


SMARTDRV.SYS SmartDrive, a disk-caching utility driver 
RAMDRIVE.SYS RamDrive, a ramdisk utility driver 

EMM386.SYS EMM386, a 386 expanded memory manager 
WINVER.EXE A file used by SETUP to determine the Windows version 
MAIN.GRP The MAIN group file 

ACCESSOR.GRP The ACCESSORIES group file 

GAMES.GRP The GAMES group file 

_DEFAULT.PIF The default Program Information (PIF) file 
HIMEM.SYS (Only installed here on diskless workstations) 


Additional group (GRP) files may be installed if Windows SETUP 1s asked to automatically 
install applications. HIMEM.SYS is only copied to the network setup installation directory if 
the directory is on the network rather than a local hard drive. If installing to a local hard 
drive, HIMEM is copied to the root directory of the boot drive to avoid possible conflicts 
with third-party disk partitioning drivers. 


If you are installing to a network directory, Windows SETUP will automatically create 
sample CONFIG.SYS and AUTOEXEC.BAT files and save them in your network directory 
as CONFIG.WIN and AUTOEXEC.WIN. You should then modify your workstation boot 
configuration using these files as examples. If you are on a workstation that boots from a 
floppy, this is simply a matter of modifying the CONFIG.SYS and AUTOEXEC.BAT on the 
floppy. If you have a truly diskless network boot system, consult your system administrator 
for information on modifying your boot configuration. 


The Windows 3.0 Print Manager spooler must have a location in which to spool printed 
Output, or you will not be able to print successfully. Print Manager spools print jobs to the 
location of the DOS environment variable TEMP. If TEMP is not set, Print Manager will 
default to the root of the boot drive. If you do not have a local hard disk, you will need to set 
TEMP to the location of a network directory. You must have at least CREATE, WRITE, and 
READ access to this directory. The TEMP variable may be set by placing a “SET TEMP=” 
statement in the AUTOEXEC.BAT or network login script. For example, to spool to the 
network directory X:\USERDIR, you would use the statement SET TEMP=X:;\USERDIR. 


Both the user directory containing the Windows network setup, and the server directory 
containing the complete server installation of Windows, should be present in the path. The 
user directory entry should be first in the path, followed by the server installation directory. 
Normally, SETUP/N will place both entries in the path for you. If you receive sharing 
violations when multiple users execute the same application over the network, make sure the 
application EXE file is marked Read-Only. Additionally, to be able to run Windows 
simultaneously, some networks require that the DOS SHARE utility not be loaded on 
workstations for multiple users. 
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Start your networks before 
running Windows. 


Windows 3.0 uses extended 
memory directly, so 
conventional memory is not a 
factor if you are only running 
Windows applications. 
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Network-Related Files that Are Shipped with Windows 3.0 


These are the network-related files that are shipped with Windows. For a complete list of the 


Windows files, see “Building Windows 3.0: The Windows Files.” 


File Network Type Location 

baninst.386 Banyan VINES 720K Disk 5; 1.2 MB Disk 4 
*dosnet All MSNet Type Built into WIN386.EXE 
expand.exe All 720K Disk 2; 1.2 MB Disk 2 
lanman.drv LAN Manager 2.0 Enhanced 720K Disk 2; 1.2 MB Disk 2 
lanman.hlp LAN Manager 2.0 Enhanced 720K Disk 5; 1.2 MB Disk 4 
lanman 10.386 LAN Manager 1.x 720K Disk 5; 1.2 MB Disk 4 
msnet.drv All MSNet Type 720K Disk 2; 1.2 MB Disk 2 
netware.drv Novell NetWare 720K Disk 2; 1.2 MB Disk 2 
netware.hlp Novell NetWare 720K Disk 5; 1.2 MB Disk 4 
nwpopup.exe Novell NetWare 720K Disk 5; 1.2 MB Disk 4 
vipx.386 Novell NetWare 720K Disk 5; 1.2 MB Disk 4 
*vnetbios All MSNet Type Built into WIN386.EXE 
vnetware.386 Novell NetWare 720K Disk 5; 1.2 MB Disk 4 
NETWORK STARTUP 


Networks should always be started before running Windows 3.0. You should not start a 
network from within Windows. We also recommend logging in to the network before running 
Windows; however, this is not necessary on all networks. Some networks support a “log in” 
function in their Windows network driver. If your network supports this function, you may 
log in via the Network section of the Control Panel. You should not log in to the network 
from within a command window. Logging in to the network within a command window may 
appear to work, but it will likely cause network problems later in your session; and, it is not 
supported. 


Networks, Windows, and Conventional Memory 

In many cases, a network’s workstation shell software can consume a great deal of 
conventional memory. Because it used conventional memory only, Windows version 2.x ran 
much slower with a network loaded. Also, the lack of conventional memory limited the 
amount of simultaneous Windows applications you could run. Windows 3.0 uses extended 
memory directly, so conventional memory availability no longer matters as long as you are 
running only Windows applications. 


However, conventional memory is still needed to run DOS applications. Since DOS remains 
limited to 640K, the network software will still be a factor in limiting the amount of memory 


Networks and Windows 3.0 


If you have an 80286 
machine, EMS is provided by 
a physical expanded memory 
board. 


If you have an 80386 
machine, use the expanded 
memory manager supplied 
with Windows. 


There are two ways to access 
extended memory: 1) via 
Interrupt 15, or 2) via 
Microsoft’s extended Memory 
Specification. 


available to DOS applications. There are three common methods you can use to reduce the 
amount of memory required by your network: 


1. Use a network shell that can use expanded (EMS) memory 
2. Use a network shell that can use extended (XMS) memory 
3. Load network drivers high via an external memory manager 


Shells that Use Network EMS 


Some networks can load a portion of their workstation shell into expanded memory (EMS). 
These networks allocate the expanded memory when the shell is first loaded. For the shell to 
load into EMS, there must be EMS present at the initial shell load time. Since all network 
shells must be started before Windows can run, this means that an expanded memory 
manager (EMM) needs to be present in the CONFIG.SYS. This is necessary, so that EMS 
will be available at the DOS prompt before running Windows. Jf you have a 286 machine, 
EMS is provided by a physical expanded memory board. The network may be loaded into 
EMS using the expanded memory driver supplied with the board. This will work in 
conjunction with either Real or Standard Mode Windows 3.0. (If your shells use EMS or 
XMS, you’ll need to be sure you have Windows 3.0A.) 


If you have a 386 machine, you should use the expanded memory manager supplied with 
Windows 3.0 — EMM386.SYS. EMM386 has special support for Windows 3.0 Enhanced 
Mode, which turns off EMM386 when it activates its own internal expanded memory 
emulation. It then “inherits” anything currently occupying expanded memory in EMM386. 
This lets the network continue working and provides EMS continuity between DOS and 
Enhanced Mode Windows. However, the network shell software must obey certain rules to 
function correctly with EMM386 in conjunction with Enhanced Mode Windows. Information 
on these requirements is contained in Chapter 6 of the Windows 3.0 Device Driver 
Adaptation Guide. 


If you use the DEC PCSA 3.2, don’t load the drivers into expanded memory. 


If you have problems using Windows 3.0 with a network loaded in EMS, try disabling the 
network’s EMS feature to see if that is causing the problem. Microsoft® LAN Manager and 
Novell NetWare are examples of networks that are capable of using EMS to reduce 
conventional memory usage. Instructions for using EMM386 are contained in Appendix D of 
the Windows 3.0 User’s Guide. 


Shells that Use Network XMS 


Some networks can load a portion of their workstation shell software into extended memory. 
There are two ways to access extended memory: 1) via Interrupt 15, or 2) via the Microsoft 
eXtended Memory Specification (XMS). This functionality is provided via an XMS driver 
(HIMEM.SYS). The XMS provides a standard way for programs or drivers to access 
extended memory, and further allows up to 64K of extended memory to be used without 
switching to protect mode. This 64K of memory is known as the High Memory Area, or 
HMA. 
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Networks that load into extended memory via the XMS are compatible with all modes of 
Windows 3.0. The “Interrupt 15” method of allocating extended memory is compatible only 
with Windows 3.0 Real Mode. Microsoft LAN Manager is an example of a network that uses 
the XMS to reduce conventional memory usage. 


Loading Your Networks High 

Some third-party memory managers let memory be mapped into an empty PC-memory area 
known as the upper memory block (sometimes referred to as the Adapter Segment), located 
between AQOO and EFFF hexadecimal. Drivers may then be loaded into this area using 
special features of the memory manager, thus freeing conventional memory for use by DOS 
applications. Memory managers with this capability include the Qualitas 386MAX and the 
Quarterdeck QEMM386. This type of memory manager may be used only with Real Mode 
Windows 3.0. 


RUNNING WINDOWS WITH RIPLMEM.EXE 


RIPLMEM.EXE is a memory resident program that allows you to run Windows 3.0 in 386 
Enhanced Mode on workstations that are booted from a network server — not from the local 
workstation’s hard disk. 


Installing RIPLMEM.EXE 
In order to install and run RIPLMEM.EXE, follow these steps: 


1. Copy the RIPLMEM.EXE file from its diskette to a location where it can be accessed by 
the workstation while the workstation is running Windows. For example, copy the file to 
the Windows directory or to the workstation’s hard disk. 


2. Make sure that the workstation’s path line includes both the drive and the directory where 
RIPLMEM.EXE is located. Then, following the path line, insert a line that reads: 


RIPLMEM 


If you place the file on a network drive, make sure the workstation connects to the 
network before it attempts to star. RIPLMEM.EXE. 


3. Restart the workstation. RIPLMEM.EXE should start at this time. 


4. Use the /3 switch to start Windows 3.0 in 386 Enhanced Mode on the workstation. For 
example: 


win /3 


Using RIPLMEM.EXE 
To use RIPLMEM.EXE properly: 
¢ Make sure the RIPLMEM.EXE is on a drive to which Windows always has access. In 


other words, don’t put the file on a drive that can only be accessed while the workstation 
is being started. 


¢ Don’t move the RIPLMEM.EXE file while RIPLMEM is running. If you do, the program 
will be disabled, and you will need to restart the workstation to restart the program. 
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There are a variety of ways to 
connect network drives and 
printer ports. 


Under Windows Enhanced 
Mode, you can create virtual 
machines to run your DOS 
applications. 


Global network resource 
visibility is the most common 
method you will encounter. 


USING NETWORK RESOURCES 


Connecting Network Drives and Printers 

Windows 3.0 network drives are usually connected and disconnected through the File 
Manager’s “Connect Net Drive” and “Disconnect Net Drive” options (located in File 
Manager’s Disk menu). Network printer ports are usually connected and disconnected 
through the Network button in the Printer section of the Control Panel. Full documentation 
for these options is contained in the Windows 3.0 User’s Guide. Some Windows network 
drivers may also let you connect and disconnect drives or printer ports via the Network 
section of the Control Panel. You may also connect and disconnect network resources in a 
command prompt using your regular network commands, or via third-party network utilities 
or shell programs. Windows 3.0 places little restriction on your use of network resources. 


The Windows 3.0 File Manager “Connect Net Drive” and Control Panel “Printer Network” 
commands offer Browse options. These options will be unavailable (grayed) if your network 
does not support such functionality. For example, standard MSNet-based networks do not 
offer a Browse function. Networks on which the Browse function is available include Novell 
NetWare and Microsoft LAN Manager Enhanced. Some networks supported under the 
generic MSNet driver may have this feature internally, but it will not be available in 
Windows unless a specific Windows driver is written for that network. For a cross-reference 
of feature availability, listed by supported network, see the Available Functions for Your 
Network section in the “NETWORKS.TXT” readme file included with Windows 3.0. 


Resource Visibility in Enhanced Mode 

An important aspect of using network resources is the visibility of resources across 
processes. This is particularly important under Windows 3.0 Enhanced Mode, which creates 
virtual machines (VMs) to run DOS applications. Network resources include network 
drives, and network printer ports in particular, and may also include features such as 
NetBIOS. For example, there is the question of connecting a network drive in a command 
window “VM” under Enhanced Mode, and then having it available in every other VM. 


Note that Windows 3.0 itself (and all Windows applications) are considered integrated parts 
of a single process. Only DOS applications in other virtual machines constitute separate 
processes for the purposes of network-methods visibility. There are actually three different 
types of resource visibility methods that you may encounter in Windows 3.0, depending on 
the network you are using. These types are: 


« Global 
e Inherited 


¢ Local 


The Global network resource visibility method is the most common, and is used in the 
MSNet and LAN Manager network drivers for Windows. It is also a configurable option for 
the Novell NetWare driver. With the Global method, when any network resource is 
connected or disconnected by any process, the change affects every other process. For 
example, if you connect a network drive in one virtual machine, it will instantly be available 
to every other virtual machine, as well as to Windows itself. Likewise, if you disconnect a 
network drive in one virtual machine, all other processes will instantly lose access to that 
drive. This means that it is essential to be sure no other processes are using a network 
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resource at the time you disconnect it. Although network drive connections are global, 
current directory information is kept separate for each virtual machine that accesses the same 


drive letter. 
Inherited visibility is the The Inherited visibility method is the default method for the Novell NetWare driver for 
method used for the Novell Windows 3.0. With this method, each new process inherits all connections made by all 


NetWare driver. 


previous processes. In other words, if you start virtual machine #1 (VM1), connect a network 
drive X:, and then start virtual machine #2 (VM2), the network drive connection X: will be 
inherited by VM2. However, if you then connect another network drive Z: in VM1, Z: may 


not be accessed in VM2. 


Processes may not remove network redirection inherited from previous processes. In the 
above example, VM2 may not delete drive X:, because that connection was made by VM1 
before VM2 was created. This also means that neither Windows, nor any virtual machine 
may delete network connections made before Enhanced Mode Windows was executed. 


The Local method of visibility is not used by any network driver supplied with Windows 3.0, 
but may be used by drivers supplied by third parties. In the Local method, all network 
resource connections are exclusive to the process in which they were made. Each virtual 
machine has its own set of network connections. Connecting and disconnecting resources 


does not affect any other virtual machine. 


NETWORKS THAT ARE SUPPORTED BY WINDOWS 3.0 


The following section discusses a number of specific networks that are supported by 
Windows 3. We will touch on setup routines and other pertinent information concerning how 


to work with these networks while using Windows 3.0. 


No Network Installed 


Detected by Windows SETUP: Yes 


Files Installed: *vnetbios The Enhanced Mode virtual NetBIOS driver. 
*dosnet The Enhanced Mode virtual redirector driver. 
Switches Added: system.ini [boot] network.drv= 
system.ini [386enh] network=* vnetbios, *dosnet 
Don’t install for “No We recommend that you don’t install for “No Network” if a network is actually installed. The 
Network’ if a network is Vnetbios and Dosnet devices automatically detect if they are necessary, and will not load if a 


actually installed. 


network is not installed. They are always specified as a default in case Windows is installed 


for No Network, but a network is actually present. A sample case in which this could occur is 
when Windows 3.0 is installed while the network is not loaded. Windows SETUP would not 
detect a network, so would install for No Network. Then the network is later activated. 
Vnetbios and Dosnet will detect the network presence in this instance and prevent 
compatibility problems. However, no network functionality will be present without a 
Windows network driver installed. Additionally, the system will not be able to print through a 
network-redirected printer port if Windows is not specifically installed for a network. 
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Microsoft Network Specification (MSNet) 


Windows supports those Windows 3.0 includes support for networks that are based on the Microsoft Network 
Lt ated ee . em (MSNet) specification. Networks that use this specification include 3Com 3+Share, Banyan 
snbellicetfon. a ate VINES (version 4.0), and Microsoft LAN Manager Basic. Other networks that are 100% 


MSNet compatible may also use this support. 


The MSNet specification is a standard developed by Microsoft for device redirection. 
Redirection is the process by which device names on the workstation are redirected to 
resources supplied by the network. Both drive letters (such as X: and G:) and printer ports 
(such as LPT1:) may be redirected through MSNet. A network redirector based on the 
MSNet standard is known as an MSNet redirector. 


Implementing the MSNet Standard 

The MSNet standard is implemented by the Interrupt 21 functions 5E and SF hex. In 
particular, function 5F and its subfunctions are used to: 

¢ Redirect devices over the network 

¢ Obtain lists of redirected devices 

¢ Cancel redirection 


Programming documentation for these functions may be found in the MSDOS Encyclopedia, 
or Advanced MSDOS Programming by Ray Duncan. Both of these publications are from 


Microsoft Press. 
On MSNet-based networks, Most MSNet-based networks also provide a method for programs on the network to 
programs communicate via communicate with each other, or with the server. This is known as network interprocess 
network interprocess or aes a ; ie ; 
communication. communication, and it is implemented via an API (Application Programming Interface) 


known as NetBIOS. NetBIOS is frequently used for such functions as basic network 
messaging, electronic mail, network database access, and mainframe gateways. 


The NetBIOS API is implemented via Interrupt 5C hex, which is virtualized under Windows 
3.0 Enhanced Mode to let you run multiple simultaneous NetBIOS-using tasks. Please note 
that a network may implement an MSNet redirector without NetBIOS support, or NetBIOS 
support without using the MSNet redirector standard. In many cases, the NetBIOS support is 
optional, and you may wish to conserve memory by not loading NetBIOS support, especially 
if you do not use applications that require it. 


Using MSNet Pipes 


By using pipes, you can refer Most MSNet-based networks support the ability to load applications or documents from the 

oe We Libs leds k using network without actually connecting to a network drive. This is done via a feature known as 

designation. pipes. Using pipes, you can refer to a file on the network using only its network share 
designation, and you don’t have to connect a drive to the particular server. For example, if 
there is a Windows application called WINTEST.EXE on the server sharename 
\SALES\PUBLIC in the WINAPPS directory, you could refer to it via the pipe name 
\SALES\PUBLIC\WINAPPS\WINTEST.EXE. You could run such an application from 
Program Manager using this type of pipe specification. With most applications, you can also 
load documents from the network by specifying a pipe name in the “File Open” dialog box. 


Pipes do not allow access to password-protected servers unless you have previously supplied 
a password. This can be done by connecting to the sharename without connecting to a drive, 
just for the purpose of supplying a password. Let’s say you normally connect a drive to the 
server sharename \SALES\PRIVATE via the command USE X: \SALES\PRIVATE 
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There are a number of 
networks based on the MSNet 
specification. 
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PASSWORD. To enable pipe use on this password-protected share, you could use the 
command USE \SALES\PRIVATE PASSWORD. Note the lack of a drive letter. This allows 
subsequent access via pipes to the password-protected share without consuming an entry in 


the drive table. 


Note: /n extremely low memory situations, Windows may ask for the executable file in drive 
A:, and your application may hang or terminate. 


NOTES ON SPECIFIC MSNET-BASED NETWORKS 


Generic Microsoft Network (or 100% Compatible) 


Detected by Windows SETUP: 


Files Installed: 


Switches Added: 


3Com 3+Share 


Yes 


msnet.drv 
*dosnet 
*vnetbios 


system.ini 
system.ini 


The MSNet driver. 
The Enhanced Mode virtual redirector driver. 
The Enhanced Mode virtual NetBIOS driver. 


[boot] 
(385enh] 


network.drv=msnet.drv 
network=* vnetbios,*dosnet 


Detected by Windows SETUP: 


Files Installed: 


Switches Added: 


Yes, as a Microsoft Network (should be overridden) 


msnet.drv 
*dosnet 
*vnetbios 


system. ini 
system.ini 
system.ini 
system.ini 
system.ini 


The MSNet driver. 
The Enhanced Mode virtual redirector driver. 
The Enhanced Mode virtual NetBIOS driver. 


[boot] 

[386enh] 
[386enh] 
[386enh] 
[386enh] 


network.drv=msnet.drv 
network=* vnetbios,*dosnet 
TimerCriticalSection=10000 
UniqueDOSPSP=true 
PSPIncrement=5 


3Com 3+Share is detected as a generic Microsoft Network (MSNet). Override this detection 
in SETUP, and choose 3+Share specifically. This is required to get the proper switches 
installed in the SYSTEM.INI configuration textfile, as shown above. If you have already 
installed and did not choose 3+Share specifically, you should manually insert the last three 
entries shown (TimerCriticalSection, UniqueDOSPSP, and PSPIncrement). 


Networks and Windows 3.0 


There are two steps for 
supporting NetBIOS under 
Banyan VINES. 


Banyan VINES 4.0 


Detected by Windows SETUP: No 


Files Installed: msnet.drv The MSNet driver. 
*dosnet The Enhanced Mode virtual redirector driver. 
*vnetbios The Enhanced Mode virtual NetBIOS driver. 


baninst.386 An Enhanced Mode virtual device driver used to 
properly instance the VINES network functionality in 


virtual machines. 
Switches Added: system.ini [boot] network.drv=msnet.drv 
system.ini [386enh] network=* vnetbios, *dosnet, baninst.386 
system.ini [386enh] TimerCriticalSection=5000 


Windows 3.0 does not support the stock-shipped version of Banyan VINES 4.0. A special 
update patch is required from Banyan for proper Windows 3.0 operation. The 
“TimerCriticalSection=” switch noted above may not be required in future versions of the 
Banyan update patch. The Banyan drivers tend to be large in size, tempting users to look for 
new ways to save memory. One method is to use Banyan’s TSR2A.COM that was shipped 
with patch 1W. 


Unfortunately, this driver doesn’t recognize if it was previously loaded, so it reloads itself, 
causing a second release, TSR2AP. The TSR2A drivers load network support, but not 
NetBIOS support, so they may not support all the applications you are using. However, in 
many cases, the TSR2AP patch is a workable solution. 


Note: 7SR2AP.COM takes 300 bytes of memory, in contrast to the standard net driver 
(PCNETB), which takes 38K of memory, but supports NetBIOS calls. 


VINES NetBIOS Support 
NetBIOS support under Banyan VINES is a two-step process: 


e First, load the NetBIOS support program. This can be done in one of two ways — you can 
load NetBIOS support through the PCCONFIG utility, or you can load it by running 
PCNETB.COM. PCNETB should be available on the default Z: drive mapping 
(Z:\PCNETB.COM). 


¢ Second, after the NetBIOS support program is loaded, load the specific NetBIOS by using 
the SETNETB utility. SETNETB uses a command line format similar to: 


SETNETB NETB 


Only one installation of NetBIOS at a time is supported in Windows 3.0 Enhanced Mode. If 
you load NetBIOS in more than one virtual machine, you may experience problems. You can 
load the NetBIOS support program “PCNETB” globally, but you can execute SETNETB in 
only one virtual machine. 


To load NetBIOS support in the Windows virtual machine, create a file called 


“WINSTART.BAT” with the appropriate “SETNETB” command line (example above). Place 
“WINSTART.BAT” in the Windows directory: 1) on the server, to affect all users, or 2) in the 
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individual user directory, to affect specific users. In 386 Enhanced Mode, Windows will look 
for and start “WINSTART.BAT.” 


If you want to load NetBIOS To load NetBIOS support in DOS virtual machines, execute “SETNETB” in the particular 
support in DOS virtual virtual machine. If you need to load NetBIOS support routinely for a particular DOS 
machines, use “SETNETB. nena: , os 
application, you may wish to create a batch file that loads the application, and then run the 
batch file rather than load the application directly. The batch file includes the appropriate 
“SETNETB” command followed by the application EXE. 


Windows detects IBM’s IBM PC LAN Program (PCLP) 
PC LAN as a standard 
Microsoft Network (MSNet) 


Detected by Windows SETUP: Yes, as a Microsoft Network 


Files Installed: msnet.drv The MSNet driver. 
*dosnet The Enhanced Mode virtual redirector driver. 
*ynetbios The Enhanced Mode virtual NetBIOS driver. 
Switches Added: system.ini [boot] network.drv=msnet.drv 
system.ini [386enh] network=* vnetbios,*dosnet 
system.ini [386enh] INDOSPolling=true 


Windows SETUP detects IBM PC LAN (PCLP) as a standard Microsoft Network (MSNet). 
Override this selection and choose PCLP specifically in order to install the appropriate 
SYSTEM.INI switch. IBM PC LAN support is essentially the same as a generic 
MSNet-based network, although it requires the INDOSPolling switch shown above. If not 
installed specifically as “PCLP” with this switch, you will experience problems running 
simultaneous background DOS applications with network access under Windows 3.0 
Enhanced Mode. 


‘“PCLP” supports network broadcast messages. In some versions of the PCLP workstation 
software, the system will crash if you receive a network message while in Windows. To work 
around this problem, disable broadcast messages using the “PCLP NET PAUSE 
MESSENGER” command. Alternately, the network may be started with a “NET START 
RDR’” instead of “NET START MSG” or “NET START RCV”, 


If you are using PCLP Extended Services, you will use token names to refer to network drive 
and printer resources. These names are simply textural representations of the real network 
sharenames, which follow the standard MSNet format of \SERVER\SHARE. You cannot 
connect to network resources within Windows File Manager or Control Panel using the token 
names. You must use the actual network sharename and the standard format. 
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Novell NetWare 


Detected by WindowsSETUP: Yes 


Files Installed: netware.drv The NetWare driver for Windows. 

netware.hlp Online help file for the NetWare driver, accessible 
through the Network section of the Windows 3.0 
Control Panel. 

nwpopup.exe A small Windows application that supports the 
NetWare message pop-up service. Placed in the 
load=line of the WIN.INI file. 

vnetware.386 The Enhanced Mode virtual NetWare driver. 


vipx.386 The Enhanced Mode virtual IPX driver. 
*vnetbios The Enhanced Mode virtual NetBIOS driver. 
Switches Added: system.ini [boot] network.drv=netware.drv 
system.ini [386enh] network=vnetware.386,vipx.386, 
*vnetbios 
win.ini [windows] load=nwpopup.exe 
Version Support 
Windows supports Novell Windows 3.0 supports Novell NetWare with NetWare server software version 2.10 or later. 
sell : en : alee oa). Workstations must use NetWare workstation shell software version 3.01e or later. Updates to 
or later. the workstation software may be obtained from Novell’s LANswer group, the CompuServe® 


NetWare forum, or authorized NetWare dealers. 


If you do not have the correct workstation software revision, you will receive a Windows 3.0 
startup error “NetWare shell incompatible or wrong version.” The workstation software 
update includes new versions of the following files: 


NET3.COM The updated workstation shell for DOS 3.x 
NET4.COM The updated workstation shell for DOS 4.x 
IPX.OBJ The object file for the IPX driver 
NETBIOS.EXE The updated NetBIOS driver 
MAKEUSER.EXE Updated version of server utility for use with new 
workstation shell 
MAKEUSER.HLP Help file for the updated MAKEUSER 
BINDFIX.EXE Updated version of server utility for use with new 
workstation shell 
MAP.EXE An updated MAP that supports the new 
MAP ROOT function 
LOGIN.EXE An updated LOGIN to support the new MAP command 
VPICDA.386 A new Enhanced Mode VPICD 


Some Update Requirements 


Network administrators The network administrator must generate a new “IPX.COM” using the supplied “IPX.OBJ” 
pee subiliy ae. and the appropriate network card driver. Full update instructions are supplied along with the 
Windows 30. NetWare workstation shell update. The server administration utilities “MAKEUSER” and 


“BINDFIX” must be replaced with the new versions if you plan to use the new NetWare 
“SHOW DOTS” option (see below). Older versions of these utilities are not compatible with 
SHOW DOTS, and may cause server data loss if they are not updated. 
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There are four locations 
where you can place 
configuration options for 
Novell NetWare. 


If you plan to use “SHOW 
DOTS=ON”, be sure you have 
the most recent versions of 
these utilities. 


You can easily exceed the 
default for the number of files 
you can have open 
simultaneously across your 
network. 
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You'll also need the new VPICDA.386 in order to use Windows 3.0 on any workstation 
which has a network card that uses hardware interrupt IRQ2(IRQ39). In order to receive this 
file, you’ll need to upgrade your shell. Use the VPICDA.386 if you have not already installed 
Windows 3.0 on a network server. Edit the SYSTEM.SRC textfile, which is used to create 
the default SYSTEM.INI for workstations installed with SETUP /N. Change the line under 
the [386ENH] section that reads DEVICE=* VPICD to read DEVICE=VPICDA.386. Make 
sure the VPICDA.386 device is in the network server Windows installation directory. 


NetWare version 2.0a is not supported under Windows 3.0, and Windows 3.0 is not 
supported on any version of NetWare non-dedicated servers. Windows may run on 
non-dedicated servers, but only in Real Mode, and we have not tested such a configuration. 
Windows 3.0 may be run on workstations connected to non-dedicated servers, but not on the 
non-dedicated server machine itself. 


NetWare Configuration Options 


You can place your configuration options for Novell NetWare (running in conjunction with 
Windows 3.0) in four locations: 


¢ SHELL.CFG 

¢ WIN.INI 

¢ SYSTEM.INI 

¢ NETWARE._INI 


The following section describes each configuration file, its options, and their meanings. 


The NetWare SHELL.CFG Configuration File 

You can use the SHELL.CFG file (a NetWare configuration file) to define configuration 
options for three NetWare shell components: 1) IPX, 2) NET3/NET4, and 3) NETBIOS. It 
should be located in the startup directory for network shell programs. Many network 
installations do not have SHELL.CFG as a default; in this case, you may create one using 
any non-formatting text editor. 


SHELL.CFG accepts options that relate to Windows. These SHELL.CFG Windows options 
include: 


“SHOW DOTS=o0n/OFF” — The DOS directory entries (.) and (..) represent the current 
and previous directories in the directory tree structure, respectively. NetWare does not 
normally show these directory entries. This can make “File Open” dialog boxes in Windows 
applications difficult to use, because the (..) will not be available to easily go back a directory 
level. The “SHOW DOTS=ON” option allows these entries to appear. However, this new 
shell functionality is not compatible with older versions of the NetWare administration 
utilities “MAKEUSER” and “BINDFIX”. If you plan to use SHOW DOTS=ON, make sure 
you have updated these utilities with the new versions supplied in the shell update package. 


“FILE HANDLES” — As a default, NetWare allows 40 files to be opened simultaneously 
across the network. This default limit can be easily exceeded under a multitasking 
environment such as Windows 3.0. If this happens, you will receive errors when you start 
applications or open files. To correct this problem, increase the default number of NetWare 
file handles via this parameter. “FILE HANDLES=60” is recommended. 
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NETBIOS BROADCAST COUNT=5 

NETBIOS BROADCAST DELAY=10 — Applications that use NetBIOS communications, 
especially 3270 network terminal emulation packages, require specific timing on NetBIOS 
broadcasts. If you experience problems concerning NetBIOS sessions that hang, try setting 
these parameters to the recommended values above. 


NetWare Options in the WIN.INI 
The WIN.INI is the Windows user configuration textfile. It is located in the user’s personal 
directory on the network and holds user option preferences. 


The “load=” line tells [windows] 

Windows torunthe specified = jgad=NWPOPUP.EXE — The “load=” line tells Windows to run the specified application 

oy a ela automatically when Windows is executed. NWPOPUP is a small Windows application which 
allows you to receive broadcast network messages under Windows 3.0. This line is inserted 
automatically when you install for a Novell NetWare network. It may be disabled or enabled 
through the Network section of the Windows Control Panel. /t must be disabled temporarily 
if you wish to run the Windows SWAPFILE utility program for creating permanent virtual 
memory swapfiles. SWAPFILE cannot run with any other applications, and NWPOPUP 
qualifies as a running Windows application. Use “Disable Broadcast Messages” in the 
Control Panel, then run “SWAPFILE” and use “Enable Broadcast Messages” to reactivate 
NWPOPUP. 


NetWare Options in the SYSTEM.INI 

The SYSTEM.INI is the Windows system configuration textfile. It is also located in the 
user’s personal directory on the network and holds information on system-level device 
options. The [NetWare] section holds information specifically related to the NetWare 
Windows driver. 


[NetWare] 

RestoreDrives=TRUE/false — The “RestoreDrives=” parameter controls how NetWare 
drive mappings are treated when you exit Windows. In the default mode 
(RestoreDrives=TRUE), when you exit Windows, all drive mappings are restored to their 
previous state before Windows was executed. If you had performed any additional drive 
mappings while within Windows, these are removed when you exit. Setting 
“RestoreDrives=FALSE” preserves all drive mappings made while Windows was running. 


[NetWare] 

NWShareHandles=true/FALSE — This parameter controls how resource visibility is 
treated within Enhanced Mode Windows on a NetWare system (see the section Resource 
Visibility in Enhanced Mode, earlier in this section). In the default setting 
(NWShareHandles=FALSE), the NetWare system follows the Inherited visibility method. 
The optional “NWShareHandles=TRUE” setting makes the Enhanced Mode NetWare driver 
use the Global visibility method instead. 
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The NETWARE.INI file 
contains information on the 
utility options that the 
NetWare driver makes 
available through the 
Network section of the 
Windows Control! Panel. 


We recommend that you use 
both the MAP ROOT and the 
SHOW DOT=ON features of 
your shell components. 


Verify that the server Print 
Console configuration is 
correct via the supervisor 
PRINTCON utility. 
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The NETWARE. INI Configuration File 


The NETWARE. INI is the configuration textfile for the NetWare Windows driver, 
“NETWARE.DRV”., It is not present on the Windows 3.0 distribution diskettes, but rather is 
created at runtime by the NetWare driver itself. It contains information on the utility options 
that the NetWare driver will make available through the Network section of the Windows 
Control Panel. Entries in the [MSW30-Utils] section of the NETWARE.INI have the format 
“UTILITY=NAME”, where “UTILITY” is a textural description of the utility program and 
“NAME” is the executable file for the utility. The default NETWARE.INI file is noted below: 


[MSW30-Utils] 

Attach A File Server=<Attach 

Detach A File Server=<Detach 

Enable Broadcast Messages=<Messages 
Disable Broadcast Messages=<No Messages 


The NetWare MAP ROOT Command 

On many networks, when you connect to a network drive, the sharename represents a 
subdirectory on the server. However, the drive-letter connection on the workstation appears 
to be a root directory. The root of the connected drive corresponds to what is actually a 
subdirectory on the server. NetWare handles drive connections a bit differently. When you 
create a network drive mapping under NetWare, the sharename directory you connect to is 
not the root directory of the connected net drive. For example, if you use MAP 
N:=SALES\S YS:USER\FRED, and then change to the N: drive, you will not be in a root 
directory, but will be in the USER\FRED directory on the server. The new NetWare shell 
components include an updated MAP.EXE command that supports virtual root directory 
mapping. To use this feature, type MAP ROOT instead of MAP as follows: 


MAP ROOT N:=SALES\SYS:USER\FRED 


In this example, when you change to the N: drive, it will appear to be a root directory, even 
though it represents a subdirectory on the server. N:\ corresponds to the subdirectory 
USER\FRED on the server. We recommend that you use both the MAP ROOT and the 
SHOW DOTS=ON features of the new shell components. 


Printing on NetWare 
Windows 3.0 requires proper NetWare print-console configuration for successful printing on 
Novell networks. You can carry out this configuration in one of two ways: 


1. The best way is for the system administrator to verify that the server Print Console 
configuration is set correctly, via the supervisor PRINTCON utility. In PRINTCON, 
perform an Edit Print Job Configuration and make sure the following options are set: 
(Options not listed are irrelevant to proper Windows printing.) 
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Since Windows prints bitmap 
graphics, File Contents must 
be set to Byte Stream. 


If you can’t set the right 
options globally, you can 
specify them on your 
CAPTURE command line. 


NetWare uses a proprietary 
interprocess protocol to 
support NetBIOS. 


PRINTCON Option Setting 
Suppress Form Feed YES 
File Contents Byte Stream 
Auto Endcap NO 
Enable Timeout NO 

Note that: 


- Windows always places a form feed at the end of its print jobs. Suppress Form Feed 
should be set to “YES” — so NetWare does not add an additional form feed, thus 
wasting a sheet of paper. 


« Since Windows is printing bitmap graphics in almost all cases, File Contents must be 
set to Byte Stream to avoid NetWare’s automatic expansion of tab characters. Byte 
values resembling tab characters occur randomly within bitmap graphic output; and, if 
these are expanded to spaces, the output will be garbled. 


- Auto Endcap and Enable Timeout should be set to “NO” to avoid NetWare timing 
out the print job while it is in progress. For example, if these options are set to “YES”, 
and a Windows application takes too long to spool a portion of a print job in progress, 
NetWare could timeout the print job in the middle. If you experience fragmented or 
garbled print jobs, make sure these options are set correctly. 


2. If you cannot set these options globally via the PRINTCON utility, you may specify them 
on your CAPTURE command line. A sample command line is as follows: 


CAPTURE NA NB NT NFF TI=0 L=1 


In this example: 


¢ The NA (No Automatic endcap) option is the same as setting Auto Endcap to “NO” in 
PRINTCON. 


NB means No Banner. 


TI=O (Timeout) is the same as setting Enable Timeout to NO. 

NFF (No Form Feed) is the same as Suppress Form Feed set to YES in PRINTCON. 
NT (No Tab expansion) is similar to setting File Contents to Byte Stream. 

L=1 (Local = LPT1) directs output to specified printer port. 


If you wish to make these changes for individual users rather than for the system as a whole, 
the proper CAPTURE format may be placed in the user’s log-in script via SYSCON. 


Novell NetBIOS Emulation 


NetWare supports NetBIOS in a slightly different manner than an MSNet or LAN Manager 
type of network. NetWare does not provide NetBIOS-protocol support internally. Rather, it 
uses a proprietary interprocess communications protocol called IPX. Provided with NetWare 
is a NetBIOS emulation program called NETBIOS.EXE. The NETBIOS.EXE emulator 
intercepts “Interrupt SC” NetBIOS calls and translates them to the IPX protocol for 
transmission over the network. NETBIOS.EXE must be loaded for NetBIOS support under 


Networks and Windows 3.0 137 


Windows 3.0 should be set 
up for a Microsoft Network 
(MSNet) to run on a LANtastic 
system. 


Only Real and Standard Mode 
Windows 3.0 can be run on 
LANtastic servers, and only 
Enhanced Mode runs on 
workstations. 
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NetWare, and the updated version supplied with the new shell software must be used for full 
Windows 3.0 capability. Also take note of the SHELL.CFG options for NetBIOS listed in the 
NetWare Configuration Options section in this document. 


Artisoft LANtastic 


Detected by Windows SETUP: Yes, as a Microsoft Network (MSNet) 


Files Installed: msnet.drv The MSNet driver. 
*dosnet The Enhanced Mode virtual redirector driver. 
*vnetbios The Enhanced Mode virtual NetBIOS driver. 
Switches Added: system.ini [boot] network.drv=msnet.drv 
system.ini [386enh] network=*vnetbios, *dosnet 
Switches to Add Manually: system.ini [386enh] UniqueDOSPSP=true 
Notes 


¢ LANtastic is not directly supported by Windows 3.0, but informal testing has confirmed 
that these steps should allow you to run it without major problems. If these steps do not 
prove helpful, contact Artisoft, Inc. at (602) 293-6363. 


¢ Windows 3.0 should be set up for a Microsoft Network (MSNéet) to run on a LANtastic 
system. 


¢ The LANtastic workstation software does not use extended or expanded memory. 


e LANtastic drive redirection appears to be MSNet compatible. Network drives may be 
connected and disconnected in File Manager. However, LANtastic printer port redirection 
does not appear to follow the MSNet standard. 


Printing on LANtastic 

The modification discussed below is necessary to print from Windows 3.0. The Windows 3.0 
Print Manager will not recognize LANtastic-redirected ports as network printers, nor will it 
allow you to view network print queues. The Control Panel should not be used to connect or 
disconnect LANtastic network printers. 


To print from any mode of Windows 3.0 across a LANtastic network, change the port entry 
for your printer. Use the Control Panel Printer Setup facility to connect your printer to the 
LPT1.PRN port (or LPT2.PRN, LPT3.PRN, as appropriate). The appropriate printer port 
must be redirected at the DOS level before running Windows by using the LANtastic NET 
USE command. You should now be able to print through the LANtastic network. 


Running on LANtastic Servers 


Only Real and Standard Mode Windows 3.0 may be run on LANtastic servers. Windows 
3.0 Enhanced Mode may be run only on LANiastic workstations. Enhanced Mode cannot be 
run on a server at any time. Running Enhanced Mode on a server will crash the network. 
Additionally, special steps are required to run Enhanced Mode on workstations (see below). 


Please note that running from a server is not the same thing as running on the server itself. 


Windows 3.0 Enhanced Mode may be installed on and run from a LANtastic server, as long 
as it is running on a workstation, using the workstation’s processor and memory. 
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Running Enhanced Mode Windows on LANtastic 
You can run Enhanced Mode on LANtastic workstations by adding the following lines to the 
[386ENH] section of the SYSTEM.INI configuration textfile (these are not case sensitive). 


[386ENH] 
InDOSPolling=yes <---NEW LINE 
EMMExcl ude=D800-DFFF <---NEW LINE 


The LANtastic software is not able to accept multiple simultaneous instances of itself. The 
InDOSPolling switch prevents crashes when multiple background tasks access the network 
simultaneously. 


The D800-DFFF range is the default RAM buffer address for the LANtastic 2MBPS adapter 
card. This RAM buffer address is not detected by Windows 3.0 Enhanced Mode and must be 
excluded or the system will hang when you access a net drive inside Windows. If the RAM 
buffer address has been changed, you will see it specified on the command line for the 
LANtastic LANBIOS2.EXE NetBIOS shell program. This command may be found in the 
AUTOEXEC.BAT., The format is as follows: 


LANBIOS2 RAMBASE=C800 


This sample command line sets the card’s RAM buffer address to C800, rather than the 
default D800. Changing the card’s RAM buffer address is done entirely via this software 
command; no switch settings are necessary. The following table shows the possible RAM 
buffer addresses the LANtastic 2MBPS adapter can use. Use the table to determine the 
proper “EMMExclude=” parameter for non-default RAM buffer addresses. 


LANtastic EMMExclude Table 


Address EMMExclude= 

A000 A000-A7FF (CGA/Hercules only) 

A800 A800-AFFF (CGA/Hercules only) 

BO00 B000-B7FF (EGA/VGA only) 

C000 C000-C7FF (CGA/Hercules only) 

C800 C800-CFFF 

D000 D000-D7FF 

D800 D800-DFFF 

E000 E000-E7FF (Not available on many machines) 


You may also have to add a “NetHeapSize=” parameter to the [386ENH] section, depending 
on the type of system being used, your DOS version, and other factors. Windows 3.0 
Enhanced Mode will advise you of the proper “NetHeapSize=” parameter to set. Informal 
testing showed a required setting of NetHeapSize=76. 
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You’ ll need version 4.20 (or 
later) of DCA 10Net before 
Windows 3.0 will operate 
properly. 
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The LANtastic 2MBPS adapter also uses an I/O port range and a hardware interrupt. The 
defaults are I/O port starting address 280, and hardware interrupt IRQ3. If different from the 
defaults, you will find the new value specified on the command line for the LANBIOS2.EXE 
shell executable. These are set as follows: 


LANBIOS2 IRQ=2 IOBASE=320 


The example line above sets the card’s hardware interrupt to IRQ2 and its I/O port starting 
address to 320. If the card’s I/O port and IRQ settings conflict with other adapters in the 
machine, the network will probably not work correctly, even at the DOS level, outside of 
Windows. However, if all other solutions are exhausted, it may be helpful to change the I/O 
port and IRQ values to determine if a conflict exists. 


Unlike the IRQ and RAMBASE settings, the IOBASE parameter does require that DIP 


switches be physically changed on the card. Consult the LANtastic 2MBPS card user’s 
manual for information on switch settings. 


DCA® 10net 


Detected by WindowsSETUP: Yes, as a Microsoft Network (MSNet) 


Files Installed: msnet.drv The MSNet driver. 
*dosnet The Enhanced Mode virtual redirector driver. 
*vnetbios The Enhanced Mode virtual NetBIOS driver. 
Switches Added: system.ini [boot] network.drv=msnet.drv 
system.ini [386enh] network=*vnetbios, *dosnet 
Switches to Add Manually: system.ini [386enh] TimerCriticalSection=10000 
Notes 


You’ ll need version 4.20 (or later) of DCA 10Net for proper operation of Windows 3.0. You 
can use earlier versions of 10Net, but you may experience problems. For earlier versions, 
make sure to manually add the TimerCriticalSection= parameter as noted above. For update 
information, contact DCA Technical Support at (800) 346-4519. 


DEC® DECnet™ DOS 


Detected by Windows SETUP: Yes, as a Microsoft Network (MSNet) 


Files Installed: msnet.drv The MSNet driver. 
*dosnet The Enhanced Mode virtual redirector driver. 
*vnetbios The Enhanced Mode virtual NetBIOS driver. 
Switches Added: system.ini [boot] network.drv=msnet.drv 
system.ini [386enh] network=* vnetbios, *dosnet 
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DEC indicates that DECnet DECnet DOS has not been officially tested by Microsoft, but according to DEC, it will work 

DOS will abt you ti it correctly if you install it as a generic Microsoft Network (MSNet). DECnet DOS includes 

Network (MSNet) a extended functionality over generic MSNet. DEC is producing drivers to support this 
extended functionality, but they are not available at the time of this writing. Contact DEC for 


Windows 3.0 driver information. 


MICROSOFT® LAN MANAGER IMPLEMENTATIONS 


Printing in General 


If you wish to print from any implementation of Microsoft LAN Manager while running in 
the DOS Compatibility Box of OS/2, you must connect your printer to the LPT1.OS2 port 
(or LPT2.0S2, LPT3.OS2, as appropriate) via the Windows Control Panel. You will not be 
able to print in the DOS Box if your printer is connected to a standard LPTx port name. 


LAN Manager Specifics 


LAN Manager 1.x (or 100% Compatible) 


Detected by WindowsSETUP: Yes, as LAN Manager 1.0 Basic 


Files Installed: msnet.drv The MSNet driver. 
*dosnet The Enhanced Mode virtual redirector driver. 
*vnetbios The Enhanced Mode virtual NetBIOS driver. 


lanman10.386 — This device driver is needed to provide a patch to the 
Lan Manager 1.x redirector to prevent random 
crashing problems in Enhanced Mode Windows. 


Switches Added: system.ini [boot] network.drv=msnet.drv 
system.ini {386enh] network=*vnetbios, *dosnet, 
lanman10.386 
LANMAN10.386 Driver 
If you are running DOS 4.0, All networks based on Microsoft LAN Manager version 1.x must have the LANMANI10.386 


Lilet Te Inathe High driver present in the [386ENH] section of the SYSTEM.INI in order to function properly 

Memory Area (HMA). under Enhanced Mode Windows 3.0. This entry should be added automatically if properly 
installed for LAN Manager 1.x in SETUP. If you are running DOS 4.0, make sure you are not 
loading the network shell into the extended memory High Memory Area (HMA). You can 
disable this feature via the “HIMEM=NO” switch in the LANMAN.INI configuration 


textfile. 
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Message Pop-Up Service 


The message pop-up service LAN Manager includes a message pop-up service. This service uses a small Windows 


eedn ile eae application called WINPOPUP.EXE to allow you to receive broadcast messages while 
Windows. running Windows. The WINPOPUP.EXE shipped with LAN Manager 1.x is not compatible 


with Windows 3.0 Standard or Enhanced Mode operation. There are three methods you can 


use to eliminate this problem: 


e You can run in Real Mode 


¢ You can disable the message pop-up service in the LANMAN_INI 
¢ You can obtain an updated version of WINPOPUP.EXE from your network vendor. 


This is not a problem with LAN Manager 2.x, which includes a Windows 3.0 version of 
WINPOPUP. To disable the message pop-up service, see your LAN Manager documentation, 


or the Windows NETWORK. TXT readme file. 


LAN Manager 2.0 Basic (or 100% Compatible) 


Detected by WindowsSETUP: Yes 


Files Installed: msnet.drv The MSNet driver. 
*dosnet The Enhanced Mode redirector driver. 
*vnetbios The Enhanced Mode virtual NetBIOS driver. 
Switches Added: system. ini [boot] network.drv=msnet.drv 
system.ini [386enh] network=*vnetbios, *dosnet 


Microsoft LAN Manager 2.0 Basic is treated exactly as a generic MSNet-based network. 


LAN Manager 2.0 Enhanced (or 100% Compatible) 


Detected by WindowsSETUP: Yes 


Files Installed: lanman.drv The LAN Manager 2.0 driver. 
lanman.hlp Online help file for the LAN Manager driver. 
*dosnet The Enhanced Mode virtual redirector driver. 
*vnetbios The Enhanced Mode virtual NetBIOS driver. 


winpopup.exe § A small Windows application that supports the 
LAN Manager message pop-up service. Placed in the 
load=line of the WIN.INI file. 


Switches Added: system.ini [boot] network.drv=lanman.drv 
system.ini [386enh] network=* vnetbios, *dosnet 


Notes 


¢ When you install for Microsoft LAN Manager 2.0 Enhanced, SETUP does not place the 
WINPOPUP.EXE in the “load=line” of the WIN.INI file, so you will not see it present in 
the WIN.INI after installation. This line is placed automatically by the LAN Manager 


Windows driver once you execute Windows. 
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The LAN Manager Windows 
driver requires the dynamic 
link library files which are 
shipped with LAN Manager 
2.0. 


3Com’s 3+Open network is an 
OEM implementation of 
Microsoft’s LAN Manager. 


¢ The LAN Manager Windows driver requires the dynamic link library files PMSPL.DLL 
and NETAPI.DLL, which are shipped with the LAN Manager 2.0 package. These files 
must be available in the DOS path. If the driver cannot find these files, it will return an 
error. If this occurs, locate the files and either place them in the Windows directory or add 
their location to the path. 


3Com 3+Open LAN Manager 1.x 


Detected by Windows SETUP: = Yes, as LAN Manager 1.x 


Files Installed: msnet.drv The MSNet driver. 
*dosnet The Enhanced Mode virtual redirector driver. 
*vnetbios The Enhanced Mode virtual NetBIOS driver. 


lanmanl0.386 — This device driver is needed to provide a patch to the 
LAN Manager 1.x redirector to prevent random 
crashing problems in Enhanced Mode Windows. 


Switches Added: system.ini [boot] network.drv=msnet.drv 
system.ini [386enh] network=* vnetbios, *dosnet, 
lanman 10.386 
For the XNS Protocol Stack: system.ini [386enh] TimerCriticalSection=10000 
system.ini [386enh] UniqueDOSPSP=true 
system.ini [386enh] PSPIncrement=5 


3Com’s 3+Open network is an OEM implementation of Microsoft LAN Manager version 

1.x. Itis detected as LAN Manager 1.x during Windows SETUP. This is the proper selection 
if you are running any network protocol stack other than XNS. If you are using XNS, 
override the default network detection and install for 3+Open 1.x in order to get the correct 
switches installed in the SYSTEM.INI file. The 3+Open XNS protocol stack requires the 
“TimerCriticalSection”, “UniqueDOSPSP”, and “PSPIncrement” entries in the SYSTEM.INI. 


If you are using the 3Com 3CS505 card, you must disable 3Com Link Plus to run Windows 
3.0 properly in Enhanced Mode. To disable Link Plus, remove the “PSH.SYS” and 
“PTH.SYS” entries from your CONFIG.SYS, and the “LDR” entry from your 
AUTOEXEC.BAT (or network start batch file). For more information on 3Com network 
setup requirements, see the NETWORKS.TXT readme file included with Windows 3.0. For 
additional general notes, see the section on LAN Manager 1.x. 


ToPs® 


Detected by WindowsSETUP: No 


The TOPS network is not supported by and has not been tested with Windows 3.0. 
For information on Windows 3.0 compatibility, contact TOPS Technical Support at 
(415) 769-8711. 


Networks and Windows 3.0 143 


The Ungermann-Bass Ungermann-Bass” Net/One® 
Net/One is a generic 
Microsoft Network (MSNet). 


Detected by Windows SETUP: Yes, as a Microsoft Network (MSNet) 


Files Installed: msnet.drv The MSNet driver. 
*dosnet The Enhanced Mode virtual redirector driver. 
*vnetbios The Enhanced Mode virtual NetBIOS driver. 
Switches Added: systemini [boot] network.drv=msnet.drv 
system.ini [386enh] network=* vnetbios, *dosnet 


Ungermann-Bass Net/One is essentially a generic Microsoft Network (MSNet). 
Ungermann-Bass has proprietary extensions to the XNS protocol which are properly 
supported by Enhanced Mode. A TSR program will be available from Ungermann-Bass 
which will provide Enhanced Mode support for their proprietary TCP extensions. 


ADDITIONAL INFORMATION CONCERNING NETWORKS 


Additional information concerning Networks and related subjects can be found in the 
following articles: 


Alison, David R. “DOS Shell is Key for Opening Windows to NetWare.” PC Week 
(Jan. 14, 1991): p. 93. 


‘Front Ends: Windows 3.0 — LAN Magazine Product of the Year.” LAN Magazine 
(Jan. 1991): p. 46. 


Humphrey, Sara. “Windows Lifts Client/Server Databases; Version 3.0 Offers an Amiable 
Client Climate to Database Servers.” PC Week (Feb. 18, 1991): p. 121. 


NetWare Application Notes, January 1991 edition. 
NETWORK. TXT (this is a Windows version 3.0 file). 
Running Windows, Second Edition by Craig Stinson and Nancy Andrews, Microsoft Press®. 


Tigrett, Randol, and Derfler, Frank J. Jr. “3270 Emulation the Easy Way Under Windows 
3.0.” PC Magazine (Feb. 26, 1991): p. 241. 


Windows 3 Companion by Lori Lorenz and R. Michael O’Mara, Microsoft Press®. 
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Tips and Tricks for Using Networks with Windows™ 3.0 


Verify that the Novell 
workstation shell version and 
its network-utility file 
versions are all compatible. 


You can optimize Enhanced 
Mode to increase speed 
while running on a Network. 


In this section, we’ve put together some general tips and some specific ideas for how you can 
use your network with Windows™ 3.0, These tips and tricks address some of our most 
frequently asked questions. 


General Tips 
Here are some general tips for working with Networks: 


e Verify that the Novell workstation shell version and its network-utility file versions are all 
compatible. Incompatibility in this area is a frequent cause of problems. 


¢ Verify the user rights for the directories where the .INI, .GRP, and swapfiles are located. 
The user rights for directories containing those files should include all rights except 
“Parental” rights. 


e Ensure that the mapping for all network drives is correct and that all search drives are 
correctly designated. 


Optimizing Enhanced Mode to Increase Speed While Running on a Network 
Here’s a way to increase Windows’ speed in a Network environment: 


Check to see if a local drive is available. If it is, create a permanent swapfile on the local 
drive by using the Windows swapfile utility, or make the temporary swapfile write to the 
local drive. You can write to the local drive by setting PagingDrive=C: in the [386enh] 
section of the SYSTEM.INI file. 


Saving NetWare 286 from Server Crashes 


Theoretically, 17 users each running five DOS applications could deplete NetWare’s 
Dynamic Memory Pool #1 (DMP1). (Each time a DOS application is started, the DMP1 is 
decremented by 200 bytes.) 


That’s why it is important when running Windows Enhanced Mode from a NetWare 286 
server platform that you add the following to your SYSTEMLINI file: 


[NetWare] 
NWShareHandles=true 


By setting the above entries in the SYSTEM. INI, all DOS applications running from one 


workstation appear to be only one 200-byte decrement instead of 5, as would normally be the 
case when a user runs five DOS applications at once. 
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Use a SHOW DOTS=ON entry 
in the Novell SHELL.CFG file 
to make the [..] “double 
dots” entry appear in File 
Manager. 


The NETWARE.INI file tells 
the NetWare driver which 
commands are available 
under the Network icon in the 
Windows Control Panel. 


When you modify the 
NETWARE.INI file, make sure 
you don’t change the file 
header. 
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Making [..] Appear with Novell Drives 

Novell users notice that they don’t see the [..] “double dots” entry in File Manager and 
application list boxes when accessing a network drive. To make these double dots available 
(so you can reach the parent directory), you must have the SHOW DOTS=ON entry in the 
Novell SHELL.CFG file. The SHELL.CFG file is a simple text file which is read from the 
active directory when you load NET3/4.COM or XMSNET3/4.COM. 


Options for Using NETWARE. INI 

Windows 3.0 builds the NETWARE.INI text file when you enter the Network section of the 
Control Panel for the first time. The NETWARE.INI file tells the NetWare driver which 
commands are available under the Network icon in the Windows Control Panel. You can 
modify the file to add applications or utilities that you want to run with Windows. 


Modifying the NETWARE.INI File 


The NETWARE. INI file can be modified using any text editor. (It may be easier to use 
Notepad as the text editor, since it is included with the Windows package.) Any application, 
command, or utility that runs under Windows can be added to the NETWARE.INI file. 


When you edit the file, don’t change the file header. /t must appear before the command 
lines. The following is a sample of a modified NETWARE.INI file: 


[MSW30-Utils] 


Attach A File Server=<Attach 

Detach A File Server=<Detach 

Disable Broadcast Messages=<No Messages 
Enable Broadcast Messages=<Messages 

A Game of Dots=REVERSI.EXE 

Show Your Timepiece=CLOCK 

Run System Console=SYSCON.EXE 
Acctg/Laser/Landscape=capture |=1 j=0 


The first four commands are default commands, as indicated by the less than sign “<” 
preceding the command. 


There are several rules for modifying the NETWARE.INI file: 


1. The command line must include the title of the command you want to appear in the 
Network Utilities dialog box when the Network icon is opened. To the right of the 
command title is an equal sign (=), followed by the name of the executable file for the 
appropriate program or command. 


2. The total length of all the titles cannot exceed 512 characters. 
3. The total number of characters after the “=” for each command line cannot exceed 128. 
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Banyan VINES Drags and Drops in Windows 3.0 File Manager 
When you are using File When you are using File Manager, you can’t drag and drop a file into a directory on the 


Manager, you can’t drag and : 
drop a file Into a directory on Banyan Systems VINES server. If you try, you get the following message: 


the Banyan Systems VINES 
server. 
Error Copying/Moving File 
Cannot replace <drive>:\<directory>: Access Denied 


The <drive> and <directory> are the target drive and directory for dragging and dropping the 
file. 


Note: You’ll get the same kind of message if you use the keyboard to copy or move a file, 
and if you don’t give the full pathname and filename in the “To” box of the Move or Copy 
dialog box. 


Try this Workaround 
There is one workaround for this problem: 


Use the keyboard to copy or move the file, and provide the full pathname and filename in the 
“To” box. 


Note: This will only work for individual files and not for groups of files. To move and/or 
copy large groups of files, you’ll have to use DOS. 


Banyan VINES 4.0 and NetBIOS Support 


VINES 4.0 Support 


Windows 3.0 doesn’t support Windows 3.0 does not support the stock version of Banyan VINES (4.0). You'll need a 
VES TA ). of Banyan special update patch from Banyan before Windows 3.0 will operate properly. 
The Banyan drivers tend to be large in size, tempting users to look for new ways to save 
memory. One method is to use Banyan’s TSR2A.COM that was shipped with patch 1W. 


Unfortunately, this driver doesn’t recognize if it was previously loaded, so it reloads itself, 
causing a second release, TSR2AP. The TSR2A drivers load network support, but not 
NetBIOS support, so they may not support all the applications you are using. However, in 
many cases, the TSR2AP patch is a workable solution. 


Note: TSR2AP.COM takes 300 bytes of memory, in contrast to the standard net driver 
(PCNETB), which takes 38K of memory, but supports NetBIOS calls. 
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If NetBIOS is loaded in more 
than one virtual machine, you 
may experience problems. 
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VINES NetBIOS Support 
NetBIOS support under Banyan VINES is a two-step process: 


1, Load the NetBIOS support program. You can do this in one of two ways. You can load 
NetBIOS support through the PCCONFIG utility, or you can load it specifically by 
running PCNETB.COM. PCNETB should be available on the default Drive Z: drive 
mapping — (Z:\PCNETB.COM). 

2. Load the specific NetBIOS by using the SETNETB utility. SETNETB uses a 
command-line format similar to the following: 


SETNETB NETB 


You can only have one instance of NetBIOS support in Windows 3.0 Enhanced Mode. If 
NetBIOS is loaded in more than one virtual machine, you may experience problems. The 
NetBIOS support program PCNETB may be loaded globally, but the SETNETB may be 
executed only in one virtual machine. 


To load NetBIOS support in a Windows virtual machine, create a file called 
WINSTART.BAT with the appropriate SETNETB command line. For a particular DOS 
application, you may want to create a batch file to load the application and then run the batch 
file rather than run the application directly. The batch file would include the appropriate 
SETNETB command followed by the application .EXE file. 


Without NetBIOS support, Windows will display a message that the network has not been 
started, and the Network button in the Printer section of the Control Panel (CONTROL.EXE) 
will be gray. 


Sun® PC-NFS Networks and Windows 3.0 File Manager 

When you run Windows 3.0 with a SUN PC-NFS Network, you may have problems when 
you open File Manager. You may get an error message: “System Error Network Error on 
Drive <letter>:”, where <letter> is the logical drive letter C: to Z:. The following solution 
corrects this problem in most situations. 


Solution 

1. Make sure that the network drives are mounted in logical order. For example, if you have 
a local drive C:, start your network drive mountings with logical drive D: and continue on 
from there alphabetically. 


2. In the CONFIG.SYS file, modify the line 
DEVICE=PCNFS.SYS 
as follows: 
DEVICE=PCNFS.SYS /dn 


where “n” is a number from 1 to 8, based on the number of drives you have determined 
will be mounted. Do not include local hard drives in this number. Because 8 is the 
maximum simultaneous drive mountings supported by Sun, this number could be set to 8 
and the amount of error messages received will be this number minus the number of 
drives actually mounted. 
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If you run Windows in 
Enhanced Mode while using 
Xircom’s Pocket Token Ring 
and Ethernet Adapters, you 
may experience problems. 


If for some reason this does not solve the problem, contact Sun Microsystems® through your 
support channel or call (408) 562-6000. 


Running Windows with Xircom’s Pocket Token Ring and Ethernet Adapters 


The Pocket Token Ring and the Ethernet Adapters from Xircom are both network adapters 
that connect to a parallel port. They are usually used with laptop PCs, although they can be 
connected to a desktop PC. Xircom has drivers available for Novell, 3COM 3+Share, 
Artisoft LANtastic, Sun PC-NFS, Corvus PC/NOS, Wollongong WIN/TCP, and FTP 
Software’s public domain specification. 


If you are using these devices, Windows 3.0 runs in Real and Standard Mode without any 
reported problems. But if you run Windows in Enhanced Mode, problems can occur when 
redirecting printing to the port where the adapter is connected. In addition, if a DOS 
application is started in Windows and then exited, the system will hang. 


Xircom is aware of these problems and is working on a correction. Contact Xircom at 
(818) 884-8755 for further information. 


Using Artisoft’s LANtastic with Windows 3.0 


If you want to use Windows 3.0 with Artisoft’s LANtastic network software, we suggest that 
you get further information by calling Artisoft’s AUTOFAX at (602) 293-1397 from your fax 
phone (request document #311). 
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MAKING POWERFUL CONNECTIONS 


The following is an excerpt from the Windows newsletter. This article looks at how several 
companies are installing and using Windows on networks, and shares some of the tricks 
they've learned. We felt that since this article gives you a valuable inside look at their 
network Strategies regarding Windows, it was worth repeating here in the Resource Kit. 


Microsoft Windows graphical environment helps users work better on networks than ever 
before. Windows is at work and working successfully on networks at companies as varied as 
Hughes Corporation, Manufacturer’s Hanover Trust, EDS Saturn (part of General Motors 
Saturn division), Proctor & Gamble, Price Waterhouse, Ryder Systems, and FMC 
Corporation. Windows isn’t restricted to running on networks with only a few dozen users. 
At Manufacturer’s Hanover Trust, for example, Windows runs 2,800 workstations, and EDS 
Saturn is well on its way to operating 2,500 Windows workstations. 


Windows on LAN Manager 


FMC Corporation of Santa Clara, California runs over 1,000 Windows workstations, 450 of 
those under the charge of Jim Canning, Senior Systems Analyst. Canning’s Microsoft LAN 
Manager- and Microsoft network-based LAN and DEC hardware are the workhorses of 
FMC’s Technology Development Division, manufacturer of military vehicles. “About a 
hundred of our workstations access Windows from the network, and the remaining PCs have 
Windows loaded on a local hard disk,” says Canning. “We have a mix of 286- and 386-based 
PCs with a minimum of 2 MB of RAM. We quickly discovered that adding a megabyte of 
RAM to 1-MB 286s was necessary to run Windows effectively.” 


Canning noticed the “LAN-ability” of Windows early on. “Without really thinking about it, I 
opened the Windows box, inserted the disk, and installed Windows on the network. It was 
amazing to watch Windows detect the correct network and install automatically and 
correctly.” FMC Corporation uses the Windows environment to run Microsoft Word for 
Windows, Microsoft Excel for Windows, and a variety of other applications, including Aldus 
PageMaker, Microsoft PowerPoint® for Windows, and Microsoft Project for Windows. 


Canning disagrees with those who say that Windows gives users too much network access. 
‘We had problems early on with user-installed programs that destroyed the Windows 
CONFIG.SYS files, or with users who, once they saw how easy it was to customize the 
Windows desktop, would play with options until they messed up the Windows 
AUTOEXEC.BAT file. But we quickly solved this problem by giving users a handout that 
tells them, first off, that they are no longer working on a stand-alone computer and they 
should be network-aware. The handout and an animated tutorial we produced, called 
Network Tour Guide, also tells users how to search efficiently for files, print on the network, 
and operate under terminal emulation. For example, we use a VAX® cluster to handle file 
sharing and, at times, a thousand terminals access the VAX disk. Using Windows File 
Manager to search for a file under these circumstances is out of the question, so we describe 
faster ways to search for files.” 


In the near future, Windows will allow network managers to write-protect sections in the 
Windows initialization files and disable certain Windows functions according to workstation 
or password. Future versions of Windows will provide the same network printing functions 
that are available in MS-DOS and dramatically speed up File Manager. 
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“Sure, we’ve had some problems with Windows on the network, but overall, they were small 
issues almost exclusively due to bugs in old versions of our DEC software. When we 
upgraded our NETBIOS software, most problems were fixed,” says Canning. “I have every 
confidence in Windows. And the vast majority of my users are happy with Windows and 
Windows applications. There are a number of ease-of-use issues that we’ve had to deal with, 
and some of those will be dealt with in future Windows updates. But as far as I’m concerned, 
the real questions are: Are users more productive? Are the workstations easier to use? With 
Windows, I can answer each question with a definite “yes’.” 


Windows on Banyan VINES 


LAN consultant Brian Livingston, President of Windows Consulting in New York, has also 
discovered that, with Windows, it’s really what’s in it for users that counts. Livingston’s 
clients include Samsung Electronics, Morgan Guaranty & Trust Co., and a major investment 
banking partnership. The investment banking group approached Livingston because they 
wanted the ease-of-use and improved productivity of a graphical user interface (GUI). He 
says, “We compared Windows version 3.0 to the Macintosh® IIci and, within a month, 
decided that Microsoft Windows and 33 MHz, 386 PCs gave us GUI, more power, and 
increased flexibility at a lower price.” 


“My client wanted to allow users to log on to the network from anywhere in the building, or 
even from the company’s London or Paris office, and have complete access to all files on the 
network, including password-secured files,” says Livingston. “We chose the Banyan VINES 
network and 33 MHz 386 diskless workstations (although Windows can run with less). 
Actually, they’re not exactly diskless. Each PC is equipped with two floppy disk drives and a 
C drive. But the C drive is not local; it’s a 300 MB network drive with an 8 MB cache. This 
network drive ensures that Windows works quickly in virtually all situations, because the 
disk cache is big enough to keep Microsoft Windows, Microsoft Word for Windows, 
Microsoft Excel for Windows, and any number of smaller applications and files instantly 
accessible.” 


Future versions of Windows will reduce the number of redundant file system calls to trim 
network traffic for systems that do not have a large-cache network drive. Future versions will 
also make system reads more efficient by reading sector-aligned blocks and increasing the 
buffer size. 


Livingston continues, “What amazed my client was that we can set up new Windows users in 
less than a minute. To do so, we keep a network directory called Default that contains 
everything that would be in the root directory of a new user. It takes less than a minute to 
copy this directory to the user’s C drive and to give this copy the name of the user. As soon 
as new users log on to the system, they have immediate access to their personalized directory. 
We also used tricks, such as pressing the CTRL key, while clicking on an icon and dragging 
the mouse, to make copies of Program Manager icons. Then we changed the .EXE line to 
adapt the icon for a particular task. For example, users who open the Word for Windows icon 
in the Reports directory automatically open the last report they worked on. 


‘We did have some problems with Windows at first. We discovered that the Microsoft Word 
for Windows spelling utility doesn’t like to run on a network because it requires more than 
read-only access. Although the Microsoft Windows User’s Guide describes a method to 
circumvent this problem by copying 1.5 MB of information to each user’s directory, we 
discovered it was necessary to copy only the tiny LEX-AM.DAT, LEX-AM.DLL, and 
STDUSER.DIC files to the user’s read and write directory.” The Microsoft Windows 
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Adoption Kit features a Microsoft Windows Version 3.0 and Network Product Support 
Services Application Note that details Windows issues for network managers. Future versions 
of the Microsoft Windows User's Guide will also include detailed information on how to 
configure and troubleshoot Windows on networks. 


“With the power and flexibility of a network of fast 386 PCs,” says Livingston, “we installed 
and configured Windows easily. And we had the luxury of time to experiment with some of 
Windows’ more exotic features to make users more productive. Today, my clients’ users have 
true WYSIWYG performance and produce proposals that include complex tables, figures, 
and organization charts. And they see exactly what they’ll get even before they print.” 


Windows on NetWare 


At the Hughes Corporation in Long Beach, California, one of America’s biggest companies 
is gearing up to network 30,000 PCs and up to 100 Novell networks under the Windows 
environment. According to Jack Baumann, manager of End-User Consulting, the trick to 
giving his users the advanced Windows GUI on a Novell NetWare network was to ensure 
that the company had an updated Novell driver, and to take special care with the Windows 
configuration files. Says Baumann, “We had some problems with users loading a 

non- Windows application that damaged CONFIG.SYS files. But once we educated users not 
to load applications without advice from the network manager, and not to fool with aspects 
of the Program Manager that are meant only for standalone PCs, we found that problems 
were fewer and easier to solve.” Baumann’s department shares network files for applications 
development, word processing, and printer sharing. 


When asked if the learning curve is worth the increased user performance, Baumann says, 
“Frankly, the learning curve was not that extensive for users or network managers. It didn’t 
take us long to learn how to handle Windows on a network and how to use the increased 
productivity that Windows offers.” 


These and other network managers across the country have learned that the secret to success, 
even when carrying out complex network tasks, is an easy-to-use interface. The graphical 
user interface and “LAN-ability” of Windows, combined with future enhancements designed 
to increase the compatibility, performance, and management of a network, make the 
Windows system the preferred interface for users. 


Novell and Microsoft Windows Version 3.0 


Microsoft Windows graphical environment version 3.0 supports various types of networks by 
using network drivers. The Novell NetWare driver for Windows lets you attach to or detach 
from any NetWare server; add, change, and delete drive maps; and connect or disconnect 
from any NetWare print server and queue. Prior to installing Windows on a Novell NetWare 
network, you must use the special NetWare files supplied with Windows version 3.0, as well 
as additional updates of the following Novell NetWare files. These files are in the Novell 
NetWare update shell versions 3.01d or e: 


¢ EMSNETx.EXE 

¢ NETx.COM 

¢ XMSNETx.EXE 

¢ IPX.OBJ 

¢ NetWare Utilities 
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¢ NETWARE.PIF 

¢ TBMI.COM (supports Windows Real and Standard Modes only) 
¢ TASKID.COM 

¢ VPICDA.386 


You can download these files from the CompuServe Information Service, Novell Support 
Forum, or from Novell’s NetWire. 


You should also have a copy of NetWare Application Notes, January 1991 edition. These 
application notes detail the Windows version 3.0 integration on NetWare workstations and 
discuss network administration issues. 


If you do not subscribe to NetWare Application Notes, you may purchase the January 1991 
edition for $5.00. Contact: 


Novell, Inc. 

AppNotes Subscription Department 
122 East 1700 South C-25-1 

Provo, UT 84606-6194 

Fax: (801) 429-5511 

Phone: (801) 429-7550 


Windows Configuration Options for Networks 


Microsoft Windows version 3.0 may be installed on a network using one of the following 
configurations. Each configuration offers distinct advantages and disadvantages for the 
network manager. 


Standalone Installation 
All Windows files on local hard disk. 


Advantages 
e Allows fast file access 


e Generates minimal network traffic 
e Windows available when network is down 


Disadvantages 
e Requires 6.3 MB disk space in Enhanced Mode, 4.5 MB in Standard Mode 


¢ Requires significant administration tasks 
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Server Installation 
Windows system files on server; user initialization files on local hard disk. 


Advantages 
¢ Requires only 200K local hard disk space 


e Reduces administration tasks 


Disadvantages 
e Increases network traffic 


e Windows unavailable when network is down 


Diskless Workstation Installation 
Windows system and user initialization files on server. 


Advantages 
¢ Utilizes less expensive hardware 


¢ Increases network security 
e Increases administrative control 


Disadvantages 
e Increases network traffic 


¢ No permanent swapfile available 
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Windows™ 3.0: Troubleshooting 


BACKGROUND INFORMATION YOU’LL NEED FOR THIS SECTION 


To use this section, you should have a basic understanding of Windows, an 
understanding of system configurations, drivers (for displays, printers, and other 
devices), and installation and configuration files. You should also understand 
Windows run modes and memory allocation strategies. Specific information for this 
section can be found in the Windows User’s Guide in Chapter 5, “Control Panel” ; 
Chapter 6, “Print Manager” ; Chapter 12, “More About Applications” ; and in 
Appendix A, “Using Setup to Maintain Windows.” Also refer to the Configuring 
Windows section of this document. 


INTRODUCTION 


This section will be of interest to both general Windows users and Windows experts alike. If 

you have trouble installing Windows, or if Windows doesn’t run as well as you expected, this 
section will help you find out why. It will show you the key steps you should take in order to 

isolate and solve the most common problems. The information in this section includes: 

e Reasons why the SETUP process fails. 

e Issues connected with running in each of the three Windows modes. 

e Disk problems you might encounter while running Windows in 386 Enhanced Mode. 

e Dealing with Unrecoverable Application Errors (UAEs). 

¢ How to solve network and printing problems. 

e Issues relative to displays and display drivers. 


STEPS TO ASOLUTION 


Windows is a very stable environment that was tested on literally thousands of computers 
before it was shipped. However, there is always the possibility that you might have a 
configuration with a new display adapter, or new hardware, that was not in existence during 
the latest Windows development cycle. This means you might install Windows on an 
untested configuration, and your installation won’t succeed. What do you do when Windows 
does not complete SETUP? 


There are a number of steps that you can take to isolate the problem to a specific mode of 


Windows, and then take a close look at your machine configuration to resolve the problem. 
First, please review the README files shipped on the Windows disks. Our development, 
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There are seven key 
categories for 
Troubleshooting Windows. 


Windows SETUP actually 
consists of two programs: 
1) one that installs the 
system files, and 2) one 
that is the Windows version 
of SETUP. 


SETUP might hang your 
system because of the 
configuration detection 
scheme within Windows. 
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test, and support teams spent many hours documenting specific configuration issues and put 
helpful hints in these files. They contain a lot of useful information. 


Troubleshooting Windows can generally be divided into seven categories: 


SETUP 

REAL MODE 
STANDARD MODE 

386 ENHANCED MODE 
NETWORK 

PRINTING 

DISPLAY 


Most hanging/crashing problems fall into these seven areas. The problem area may not be 
immediately apparent, especially if the problem occurs on a new installation. However, by 
following the sequence of steps below, you can isolate your problem and start resolving it. 
If for some reason your machine won’t run Windows, you will want to do the following: 


¢ If you can complete Setup, but cannot run Windows without hanging or crashing back to 
DOS (MS-DOS and PC-DOS operating systems), see if you can run Windows in Real 
Mode. 


¢ If you can run in Real Mode, check to see if you can run in Standard Mode. 


¢ If you can run in Real and Standard Mode, but not Enhanced Mode, there are different 
steps to take to either fix or work around the problem. Let’s take a look at the specific 
scenarios. 


SETUP FAILURE 


Case 1 


As you may already know, the Windows SETUP program is actually two programs bound 
into one executable file. The first program is the DOS version of Setup (which installs all of 
the critical system files to start Windows), and the second program is the Windows version of 
Setup. The Windows version of Setup installs the Windows applications and support files for 
DOS applications, then sets up the Program Manager groups. Once that is complete, the 
Windows portion of Setup may call up the Control Panel to allow the user to install printer 
drivers and configure the drivers for the specific printer support. 


So why would Setup cause your system to hang? It may be because Setup first tries to figure 
out your hardware configuration, specifically the type of: 


e Processor 

¢« Machine 

¢ Display adapter 
°« Mouse 

¢ Network 
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Turning off the auto-detection 
scheme means Windows will 
select a standard default 
configuration. 


Asecond case where SETUP 
may fail to install Windows 
occurs when the DOS portion 
of Setup stops, and the 
Windows portion of Setup 
starts. 


If Setup is hanging before you see the screen: 


Windows Setup 


Setup has determined that your system includes the following hardware 
and software Se eg hemes If your computer or network appears on the 
Hardware Compatibility List with an asterisk. press Fi for Help. 


Computer: eae or PC-DOS Systen 

Display: 

Mouse: No oe or other pointing device 

Keyboard: Enhanced 161 or 162 key US and Non US keyboards 
Keyboard Layout: 3 


poveuage. English CAmerican> 


Network: Manager 2.8 Enhanced Cor 104% compatible) 


No Changes: he above list matches m 
If all the items in the list are correct, press ENTER to indicate 
"No Changes.‘ If you want to change any item in the list. press the 


UP or DOWN ARROW key to move the highlight to the item you want to 
change. Then press ENTER to see alternatives for that item. 


ENTER=Continue Fi=Help F3=Exit 


then the Setup detection sequence is causing the system to hang. If this is the case, you can 
tell Setup NOT to auto-detect your machine configuration by starting Setup with the “/i” 
switch, which tells Setup to ignore auto-detection. 


setup /i 

When you turn off its auto-detection scheme, Windows selects a standard default 
configuration. Then, when the hardware/software detection screen is displayed, you will see 
the following configuration listed: 


Computer: MS-DOS or PC-DOS System 

Display: VGA 

Mouse: Microsoft, or IBM PS/2 

Keyboard: Enhanced 101 or 102 key US and Non US keyboards 
Keyboard Layout: US 

Language: English (American) 

Network: Network not installed 


Note: With the “li” switch, Setup performs NO detection of your hardware configuration. If 
your system does not match the default settings, you will need to manually select the 
appropriate settings. 


Case 2 

The second case where Setup may fail to install Windows occurs at the point where the DOS 
portion of Setup is finished, and the Windows portion of Setup is starting. During the DOS 
portion of Setup, modifications are made to the WIN.INI file, identifying SETUP as the shell. 
The last thing that the DOS part of Setup does is to start Windows. Then Windows begins 
loading all of the Windows files in the following order: 
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Most of the problems with 
Setup hanging happen when 
Windows is loading with the 
incorrect display driver 
selected. 


If you can’t run Windows in 
Real Mode, it might be due to 
hardware modifications in 
your system. 
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WIN.COM 
KERNEL.EXE 
SYSTEM.DRV 
MOUSE.DRV 
DISPLAY.DRV 
SOUND.DRV 
COMM.DRV 
GDLEXE 
USER.EXE 
NETWORK.DRV 
SETUP.EXE 


If the DOS portion of Setup is complete and the machine hangs, one of the display drivers 
was probably unable to load. Either Setup’s auto-detection code incorrectly detected your 
machine configuration, or the manual detection selections are incorrect. The majority of the 
problems with Setup hanging when Windows is loading are due to an incorrect display driver 
selection. 


Certain display adapter chip sets may actually report back as incorrect display adapters. 
Typically, this is due to an incomplete implementation of BIOS on older display adapters. If 
the card is detected as a Video 7 VGA with 512K, and it is an older machine, the display 
adapter may not be identifying itself correctly. 


An easy test is to simply re-run Setup. When you get to the hardware configuration, select 
the appropriate display adapter (usually EGA or VGA), and see if that works. Please note that 
Setup only executes in Real Mode. 


REAL MODE — “win /r” 


If your machine won’t start in Real Mode, the problem is typically due to hardware 
modification in your system, such as an upgraded display adapter. For example, if you 
upgraded your display adapter from a Video 7 VGA to an 8514 without changing the display 
driver, Windows will not be able to run, because it can’t initialize the video hardware. 


If this is the case, you can: 1) manually copy the necessary files over (and expand them) from 
the disks, and then make the necessary modifications to SYSTEM.INI, or 2) run Windows 
Setup from within Windows, and simply select a different display driver. Setup will then 
copy over the appropriate files, expand them, and make all of the modifications to 
SYSTEM.INI for you. 


Another reason why you may not be able to start in Real Mode is simply that there is not 
enough conventional memory free. If you are running Windows under Windows (1.e., in a 
virtual machine or in a DOS shell), you may be low on conventional memory, or the system 
may have too large a number of TSRs loaded. To start Windows in Real Mode, you must 
have at least 376K free conventional memory. 
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If you can start Windows in 
Real Mode, but not in 
Standard Mode, the problem 
is usually HIMEM related. 


Problems can occur due to an 
outdated version of the 
HIMEM.SYS driver. 


In order to force HIMEM to 
use the correct driver, you 
must use the “/m” switch. 


STANDARD MODE — “win /2” or “win /s” 


Engaging either the “/2” or “/s” switch will force Windows to start in Standard Mode, 
provided that: 


¢ The machine has a 80286 processor 
¢ There is at least 256K conventional memory free 


e There is at least 192K extended memory free 
¢ HIMEM.SYS is installed 


If you are unable to start in Standard Mode, make sure that you can run Windows in Real 
Mode. If you can start Windows in Real Mode, but not Standard Mode, the problem is 
usually related to HIMEM or to not having enough extended memory. 


In order to run in Standard Mode, Windows has to be able to access extended memory. It 
does this by making XMS calls to the HIMEM driver to see if: 


¢ The HIMEM area exists, and that no other software is using the HMA. 
¢ The HIMEM driver version is compatible with Windows 3.0. 


e There is at least 256K of conventional memory and at least 192K of extended memory 
free. 


If the above requirements are not met, Windows will not start in Standard Mode. 


If the above requirements are met, the problem is then most likely due to an old 

HIMEM.SYS driver. The HIMEM driver employs an algorithm to detect the machine type, 
then uses the appropriate routine to enable the High Memory Area (HMA). When HIMEM 
loads at boot time, it reports which A20 handler is installed (A20 is a technical reference to 
the line on the 8086 processor which allows access to the HMA). Your display should read: 


Installed A20 handler number X. 


The value for X is a number (1-8) identifying the routine used to access the A20 line. 


Certain machine types may fool the HIMEM driver as to which A20 handler to use. An 
example of this is the Mitac MiStation: HIMEM thinks the machine is a Micro-Channel 
implementation, when it is actually an ISA machine. In order to force HIMEM to use the 
correct driver, the “/m” switch must be used. Specify the switch for your computer type on 
the device=HIMEM.SYS line in your CONFIG.SYS file. The computer type corresponds to 
either the number or the name of your computer from the following table: 
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If your machine runs in Real 
Mode, but not in Standard 
Mode, the problem is 
typically that the HIMEM.SYS 
driver is using the wrong A20 
method, or there is not 
enough extended memory 
available. 


If Windows cannot locate 
enough free memory in the 
UMB area, it will allocate 
conventional memory for the 
translation buffers. This may 
cause memory problems 
when running DOS 
applications. 
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Number Name Computer type 

1 at IBM AT or 100% compatible 
Z ps2 IBM PS/2 

3 ptlcascade Phoenix Cascade BIOS 

4 hpvectra HP Vectra (A & A+) 

5 att6300plus AT&T 6300 Plus 

6 acer1100 Acer 1100 

7 toshiba Toshiba 1600 & 1200XE 

8 wyse Wyse® 12.5 MHz 286 


For example, either of the following lines could be used for the Mitac MiStation to tell 
HIMEM to use the IBM AT (or 100% compatible method) of accessing extended memory: 


device=c:\himem.sys /M:at 
device=c:\himem.sys /M:1 


To recap, if your machine runs in Real Mode, but not in Standard Mode, then the problem is 
typically the HIMEM.SYS driver using the wrong A20 method, or there is not enough 
extended memory available. To run Standard Mode Windows, you must have at least 192K 
of extended memory available. Remember, if you have RAMDRIVE or some other resident 
software installed, it may be using extended memory, thus preventing Windows from being 
able to access that memory. 


386 ENHANCED MODE — “win /3” 


If your machine runs in both Real and Standard Modes, but not in 386 Enhanced Mode, then 
the problem can become more complicated. When Windows runs in 386 Enhanced Mode, it 
uses the Upper Memory Blocks (UMB) (also known as the Adapter Segment) located in the 
address range between 640K and 1 megabyte (1MB) on the machine. This area was set aside 
by IBM to allow shared memory addressing to add-on boards and peripheral devices. 


While the UMB area is not useable for normal executable code, Windows does attempt to 
use the free memory in this area for I/O device support. The reason for using this memory 
area is that Windows must switch to 8086/8088 mode in order to write to disk or to network 
devices. Unfortunately, 8088-compatible modes only support memory addressing up to 1 
MB. Therefore, Windows needs to store the data that is to be written out to the disk or 
network devices below the 1 MB memory address. This data area is referred to as the 
“translation buffers.” 


The most non-obtrusive location is the UMB area. If Windows cannot locate enough free 
memory in the UMB area, then it must allocate memory in the conventional memory area 
(0-640K) for the translation buffers. The problem with using the conventional memory area 
is that the memory is taken away from DOS applications that you want to run. For DOS 
applications that require a large amount of memory, there may not be enough free 
conventional memory for them to run. 
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Windows may compete for 
memory with adapter cards 
that don’t “sign in” at the 
memory area they occupy. 


Windows allocates 2 translation buffers of 4K each for Enhanced Mode by default. If you run 
a network, Windows allocates 4 more buffers, for a total of 24K in buffers (2x4K + 4x4K). 
Let’s take a look at a typical configuration for the upper memory blocks: 


Upper Memory Blocks 


Watch Out For: 
Shadow RAM 


QEMM or 386MAX 


UPPER MEMORY BLOCKS (640K - 1 MB) 


The configuration shown here is with a VGA or V7VGA display adapter, a network card at 
D000-D7FF, and an EMS page frame at EOQO-EFFF. 


Note: On some machines, the “E000” segment may not be available (either System ROM 
or Shadow RAM may be enabled). 


Why is this important? Because when Windows starts in 386 Enhanced Mode, it goes out and 
examines the UMB to see if there is any free memory where it can place the translation 
buffers. If it finds a free area, Windows installs the buffers. The problem is that not all of the 
adapters that use this area “sign in” as being there. The standard is to leave a ROM signature 
“OxAA55” followed by the size of the area that is being used. Not all cards do this. When 
Windows tries to use this area, which appears to be free, the adapter card also tries to use the 
memory and crashes the system. 


With the introduction of 386 Enhanced Mode “‘loadhi” drivers, such as QEMM and 
386MAX, there can be additional contention problems within the UMB area, because the 
loadhi drivers may already be using that area. With conventional memory at a premium on 
most machines, you must consider how much memory you wish to allocate to the loadhi 
drivers and which areas to leave open for the translation buffers. 
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You can use a switch that 
tells Windows to look outside 
conventional memory to 
position translation buffers. 


If your display adapter 
supports extended modes, 
you may need to contact the 
manufacturer for special 
Windows 3 drivers. 


Enhanced Mode works with 
SMARTDrive to direct all disk 
access requests through 
SMARTDrive, which helps 
eliminate compatibility 
problems. 
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How do you keep the translation buffers from competing for memory? You can do this by 
including the following line in the [386ENH] section of the SYSTEM.INI file. This tells 
Windows not to use a specific area in the UMB: 


EMMEXCLUDE=CO00-EFFF 


This switch tells Windows, when it starts in 386 Enhanced Mode, not to look in the range 
COO0-EFFF for positioning the translation buffers. Windows will then allocate the buffers 
outside of conventional memory. If Windows 386 Enhanced Mode crashed before 
implementing this switch, and now it doesn’t crash, your next step is to isolate the specific 
area causing Windows to crash. If you have a non-standard video board, you may want to 
start by excluding the range C600-C800, which some display adapters use without warning. 
If you have Shadow RAM, or have copied either System BIOS or Video BIOS into the 
UMB, then turn the feature off, or exclude the area that is being used (usually EOOO-EFFF). 


If the system has a display adapter which supports extended modes (like Super VGA), also 
try turning off the extended mode support (which is typically a Non-Maskable Interrupt — 
NMI). Windows supports standard VGA modes, but not the extended modes. If your display 
adapter supports extended modes, you may wish to contact the manufacturer of the display 
adapter to see if they have Windows 3 drivers for the extended modes. 


If you start Windows in 386 Enhanced Mode, and the logo appears, and then the screen goes 
blank, you may have a display adapter with the NMI enabled. Check the manual for the 
display adapter board to see if you can flip a switch to disable the NMI. 


Disk Problems in 386 Enhanced Mode 

Enhanced Mode, without SMARTDrive loaded, supports only standard ST506 and ESDI 
controllers. To use Enhanced Mode with SCSI or other nonstandard devices, it is necessary 
to load SMARTDrive for proper operation. When Enhanced Mode detects the presence of 
SMARTDrive, it directs all disk access requests from itself and all applications through 
SMARTDrive. This enables SMARTDrive to function effectively as a double-buffering hard 
disk device driver and eliminates most compatibility problems. 


Even if SMARTDrive is loaded, in some configurations you may experience hard disk access 
errors, such as the following: 


“Cannot Read from Drive C:” 
“Cannot Write to Drive C:” 
“Drive C: Not Ready Error” 


In this case, insert the following line under the [386ENH]section of the SYSTEM.INI 
configuration text file: 


[386ENH] 
VirtualHDIRQ=of f 


This line is not case-sensitive. Synonyms for “off? include “no,” “0,” and “false.” 
If you are still experiencing hard disk problems under Windows version 3 with SMARTDrive 


loaded and virtualHDIRQ=off, contact your manufacturer for further assistance. This is the 
highest level of hard disk compatibility that may be achieved with Windows version 3. 


Troubleshooting Windows 3.0 


UNRECOVERABLE APPLICATION ERRORS (UAEs) 


UAEs occur when a Windows An unrecoverable application error (UAE) occurs when a Windows application writes to a 


2 dasaaasblareaey memory space where it doesn’t have access. This corrupts any other code that already 
hppa Se ates. occupies that memory space. This error can only occur when Windows is running in either 


Standard Mode or 386 Enhanced Mode. 


After a UAE happens, the memory is corrupted, and even applications that didn’t cause the 
problem can trigger a UAE message. If you experience a UAE, the Windows 3.0 system will 
remain unstable until you exit Windows, reboot the system, and then restart Windows. 


There are several possible reasons for a UAE to occur: 


1. You are running an application that was designed for a previous Windows version 
(2.0, 2.03, 2.10, or 2.11) under Windows 3.0, and you are running it in Standard or 
386 Enhanced Mode. 


If an application has been designed for one of the Windows versions cited above, it will 
generate a dialog box when you execute it that will tell you of this error. If the application 
has not been specifically designed to run correctly under Windows 3.0 protected modes, it 
will trigger a UAE. 


As the dialog box suggests, when you run these applications under Windows 3.0, you 
should only run them in Real Mode. 


2. You erroneously used Setup’s default configuration-detection process or selected an 
incorrect machine or network when you installed Windows 3.0. 


When you install Windows 3.0 on some machines and networks, you can’t use Setup’s 
default configuration-detection process. Instead, you have to override the default and 
specifically make the correct selection, or Windows will not operate properly. 


Those machines that must be specifically selected as part of the Windows 3.0 Setup 
process include: 


¢ 80386- and 80486-based AST machines 
« 80386-based Zenith machines 
¢ Hewlett-Packard machines 
« Everex Step 386/25 
NCR PC 386SX 
- NCR PC 925 
- NEC® PowerMate SX Plus 
« NEC ProSpeed 386 
- Toshiba 1600 
Toshiba 5200 
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Those networks that must be specifically selected as part of the Windows 3.0 Setup 
process include: 


¢« 3Com 3+Open LAN Manager (XNS only) 

« 3Com 3+Share 

¢ Banyan VINES version 4.0 

« LAN Manager versions 1.x (or 100% compatibles) 
¢ IBM PC LAN program 


If you don’t specifically select these machines and networks, you may get a UAE. 


. Your CONFIG.SYS or AUTOEXEC.BAT files contain either incompatible 
terminate-and-stay-resident programs (TSRs) or unsupported network drivers. 


You can test your system for incompatible TSRs or unsupported network drivers by 
temporarily removing them so that your system is at a minimum operable configuration. If 
doing this solves the UAE problem, then you’ ve started to isolate the cause. 


To find the specific cause, replace the lines for the TSRs and network drivers in your 
CONFIG.SYS or AUTOEXEC.BAT files one by one until the problem reappears. Then 
you Il know which one is causing the UAE. 


. You have a page-mapping conflict when you run Windows in 386 Enhanced Mode. 


Page-mapping conflicts only occur in Windows 386 Enhanced Mode. You can test for a 
page-mapping conflict by running Windows in Standard Mode (using the /S parameter). If 
the problem doesn’t happen in Standard Mode, you may be experiencing a page-mapping 
conflict in the upper memory block (also known as the adapter segment, because this is 
where hardware adapters are normally placed). The upper memory block occupies the 
hexidecimal memory addresses AOOO through EFFF. 


To isolate the problem, start by excluding the entire upper memory block from mapping. 
You do this by using SysEdit or Notepad to edit the SYSTEM.INI file. Insert the 
following line in the [386ENH] section: 


EMMExclude-AQ00-EFFF 


(This line is not case sensitive.) 


Inserting this line will exclude the entire upper memory block from mapping. If inserting 
this line solves the UAE problem, determine the position of all the hardware adapters in 
the upper memory block, and exclude these adapters from mapping specifically rather 
than excluding the entire region. (You may need to use multiple EMMExclude lines to do 
this.) 


If you are using a Macro Channel (MCA) bus machine, such as an IBM PS/2, you may be 
able to determine the location of hardware adapters by booting with the machine’s 
Reference Disk. If you are using a standard (ISA) machine, consult the documentation for 
your adapters, or contact the manufacturer’s technical support services to find out which 
memory locations they use. 
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5. You have an incorrect version of DOS. 


If your machine is not running the right version of DOS, you may get UAEs. You should 
only use OEM versions of DOS (such as COMPAQ DOS or IBM PC-DOS) on their 
respective OEM hardware platforms. For example, only use COMPAQ DOS on 
COMPAQ machines. 


To determine which version of DOS to use, follow this rule: 


If your machine’s manufacturer has an OEM version of DOS, use it. If your machine’s 
manufacturer doesn’t have an OEM version of DOS, use Microsoft MS-DOS (which is 
generic). 
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Most network-related 
problems occur under 386 
Enhanced Mode and are 
configuration related. 


Hardware conflicts occur in 
three areas: 1) interrupts, 
2) memory port addresses, 
and 3) shared-memory 
addresses. 
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NETWORKS 


There are a number of issues regarding Networks and Windows. Most of the problems occur 
under 386 Enhanced Mode and are configuration related. Typical problems are interrupt 
conflicts with devices and/or drivers that do not know how to share interrupts. Conflicts with 
hardware occur in three areas: 

e Interrupts 

¢ Memory port addresses (I/O addresses) 

¢ Shared-memory addresses 


Interrupt Conflicts 
If you suspect interrupt conflicts, refer to the following IRQs for AT and higher machines: 


IRQ Used For 

0 timer tick 

1 keyboard 

2 hard disk! 

3 COM2,4 

4 COM1,3 

5 LPT2? 

6 floppy disk 

7 LPT 

8 CMOS real-time clock 
9 software diverted to IRQ2 (cascaded 8259s) 
10, 11 reserved 

12 mouse? 

13 numeric co-processor 
14 fixed disk controller 
15 reserved 


1 TRQ2 is cascaded from the slave 8259 PIC on AT and higher machines 
2 IRQS is reserved on PS/2 machines 


3 Reserved on AT machines 


/O Port Address Conflicts 


If you suspect that the I/O port addresses are conflicting, you should determine the I/O port 
addresses for the add-on boards presently in the system, and then select an address that does 
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Sometimes, network shells 
and drivers cause problems. 


Make sure you are using 
version 3.01e (or later) of the 
Novell shells. 


Don’t load DEC’s PCSA 3.1 
and 3.2 drivers into expanded 
memory. Once Windows 
starts to load, the PCSA 
driver will crash. 


not conflict. Typical I/O port addresses that are allowed on network adapters do not conflict 
with the machine. However, the add-on boards often conflict. On some machines, the CMOS 
Setup program will identify which I/O ports the comm devices and other standard devices are 
using. 


Shared-Memory Address Conflict 


The last type of hardware conflict is a shared-memory address conflict. The shared-memory 
addresses are located in the Upper Memory Block area and can cause subtle problems. They 
may occur when video cards are in high-graphics mode or when the net card is being 
accessed. Early versions of the Video 7 BIOS had problems when their BIOS extended 16 
bytes over the address C7FF:0, and when they would hang net cards addresses at C800:0. V7 
BIOS (versions 10 or higher) do not have this problem. Once again, Shadow RAM and ROM 
can also cause memory address conflicts, so you may want to investigate the CMOS setup to 
check for shadowing options. 


Network Driver Problems 

Beyond hardware conflicts, network drivers sometimes cause problems as well. For example, 
Novell shells earlier than version 3.01d can cause problems, especially if the user is running 
the EMSNET3.COM, EMSNET4.COM, XMSNET3.COM, or XMSNET4.COM shells. 
These shells have exhibited problems of a random nature, but the most significant and 
reproducible problems concern printing. If you send a job to the printer and get back 
“garbage,” try to determine which shell is loaded. Closer inspection of the garbage printout 
will reveal that your print job started at address 0:0 and printed out the interrupt vector table, 
the DOS environment, etc. So make sure that you are running version 3.01e (or later) of the 
Novell shells. 


The Banyan drivers tend to be large in size, tempting users to look for new ways to save 
memory. One method is to use Banyan’s TSR2A.COM that was shipped with patch 1W. 


Unfortunately, this driver doesn’t recognize if it was previously loaded, so it reloads itself, 
Causing a second release, TSR2AP. The TSR2A drivers load network support, but not 
NetBIOS support, so they may not support all the applications you are using. However, in 
many cases, the TSR2AP patch is a workable solution. 


Note: TSR2AP.COM takes 300 bytes of memory, in contrast to the standard net driver 
(PCNETB), which takes 38K of memory, but supports NetBIOS calls. 


Banyan version 4.0 uses the standard MSNET driver for network support. Version 4.10 is 
slated to have support similar to LanMan 2.0 Enhanced and will also support Banyan’s 
StreetTalk mail services. Users requesting more information about future versions of Banyan 
software should contact their Banyan reseller. 


The DEC PCSA 3.1 and 3.2 are among a number of other networks that are not supported 
with Windows 3.0. Do not load the PCSA driver into expanded memory. When Windows 
starts in Enhanced Mode, the PCSA driver makes assumptions about the current state of the 
EMS pages that are no longer valid once Windows begins to load; so, the PCSA driver 
crashes. DEC is working on this problem. Other vendors, such as Sun Microsystems 
(PC-NFS) and DCA, are working on Windows 3.0 drivers, but have not yet shipped them. 
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The first step in isolating 
printer problems is to make 
sure you can print to the 
printer from DOS. 


Display problems typically 
fall into two categories: 

1) third-party display drivers, 
and 2) display adapters with 
non-maskable interrupts 
tenabled. 
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PRINTING 


If you are having problems printing, a good first step is to read the PRINTERS.TXT readme 
file. If you are having problems printing from Windows, it is important to verify that you can 
print to the computer from DOS. This is because many of the printing problems reported to 
Microsoft Product Support are actually hardware or configuration problems not related to 
Windows. If your printer is not a PostScript printer, you can simply copy a file to the printer 
port to make sure the communication path is working correctly: 


copy AUTOEXEC.BAT LPT1 
Or 
copy AUTOEXEC.BAT COM1 


If you are printing to a COM port, you may need to use the MODE command to properly 
configure your COM port for serial communications (see your MS-DOS User’s Guide for 
more information). If your printer is on a COM port, you may need to go to the Control Panel 
and select the “Ports” icon to configure the COM port under Windows. Make sure that the 
printer is selected, and then try to print. If there is a DOS program that redirects or 
reconfigures the printer at the DOS level, or you are running Windows under OS/2, you 
should print to LPTx.OS2, which tells Windows to let DOS handle the printing instead of 
Windows (see the WININI2.TXT readme file). 


If you have a switchbox that lets you switch printers electronically, try test printing with the 
switchbox removed. Similarly, if you are printing over a network, try printing locally to the 
printer (directly connected to your machine) to see if the network is part of the problem. 
Your goal is to isolate the problem to a minimal number of variables and, by eliminating the 
variables, resolve the problem. 


DISPLAYS 


Problems with displays typically fall into two categories: third-party display drivers 
(provided by the display adapter manufacturer), and display adapters with Non-Maskable 
Interrupts (NMI) enabled. Display drivers actually have three parts: 


¢ Windows display driver (.DRV) 
¢ Grabber (.GR2, .GR3) 
¢ Virtual Display Driver (VDDx.386) 


The naming conventions listed parenthetically are not required. However, most drivers use 
this naming convention. 


The .DRV (for example “VGA.DRV”) is the Windows display driver. The .DRV is the piece 
of code that knows how to talk both to the display adapter board (hardware) and Windows 
(software). If Windows or Windows applications are not being displayed correctly, the 
problem may be a corrupted or incorrect display driver (also see the section on NMIs below). 
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If you can’t copy and paste 
data between DOS 
applications and Windows, 
check to see that you have 
compatible grabbers. 


If you can’t start DOS 
applications, or you receive 
an error message that you 
have an incompatible display 
adapter, you may not have a 
complete set of drivers. 


The .GR2 grabber file is for Real and Standard Modes, and the .GR3 file is for Enhanced 
Mode. The grabber is the piece of code that supports data exchange between Windows and 
non- Windows applications. If for some reason you cannot copy and paste data between DOS 
applications and Windows applications, check to see that you have compatible grabbers. 
Remember, the Real and Standard Mode grabber only supports copying and pasting text; the 
Enhanced Mode grabber supports copying text and graphics up to the standard VGA 
resolutions (video mode 13). 


The case where you might encounter grabber problems is with an incomplete installation of a 
third-party display driver. Windows may run fine, but DOS applications are not well 
supported. You may have copied over the display driver and updated the SYSTEM.INI file, 
but inadvertently not copied over the appropriate grabber files. 


The VDDx.386 provides virtual support for running DOS applications in virtual 8086 
machines (VMs) in Enhanced Mode. If you cannot start DOS applications, or receive an 
error message that you have an incompatible display adapter, the problem is most likely that 
you do not have a complete set of drivers (.DRV, .GR2, .GR3, and VDDx.386) for that 
display adapter. It is also possible that the adapter is not supported by Windows. If the 
display adapter can be configured to be a standard VGA or other adapter, you may wish to set 
the card for that mode, making sure that Setup detects the appropriate display adapter. Then, 
run Windows with the display adapter configured as a standard board, and check with the 
manufacturer to see if a Windows 3.0 driver is available. 


A small set of display adapters use Non-Maskable Interrupts to switch their video modes to 
support higher resolutions and to switch modes on the fly. Display drivers shipped with the 
Windows package do not support this type of dynamic mode switching, and Windows will 
not update the display. A typical scenario with NMI display adapters is that Windows will run 
correctly in Real and Standard Mode, but not in Enhanced Mode. When you attempt to start 
Windows in Enhanced Mode, the logo screen appears briefly, then scrolls off the bottom of 
the screen, leaving the screen blank. Windows is actually running, but the screen is not being 
updated. 


In most cases, you can press ALT+F4 (Exit) and then ENTER, and you will be back at the 
DOS prompt. What you have done is to Exit Windows, and then said OK to the “Exit 
Windows” dialog box, bringing you back to the DOS prompt. 


To remedy the situation, check your display adapter manual to find out how to turn off the 
NMI, or the “extended modes,” on the display adapter. For example, ATI Technologies 


distributes display adapters that implement NMI support. They also provide Windows 
display drivers that know how to handle the NMI correctly to support the extended modes. 


ADDITIONAL INFORMATION CONCERNING TROUBLESHOOTING 


Additional information concerning Troubleshooting and related subjects can be found in the 
following articles: 


Brenesal, Barry. “Opening Up Your Windows: WinSleuth 1.0.” PC Sources (Feb. 1991): 
p. 355. 


Keefe, Patricia. “Plenty of Help Available for Windows 3.0 Users.” Computerworld 
(Jan. 29, 1991): p. 37. 
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Lockwood, Russ. “Cieaner Windows: Debugging Microsoft Windows 3.0.” PC Sources 
(Feb. 1991): p. 44. 


Lubeck, Jeffrey H., and Schatzman, Bruce D. “Making Windows Work: A Collection of 
Tips.” Byte (Feb. 1991): p. 293. 


Morgan, Cynthia. “Winsleuth Can Help Fine-Tune Your Computer to Run Windows.” 
Government Computer News (Jan. 21, 1991): p. 20. 
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Tips and Tricks for Troubleshooting Windows 3.0 


Problems with Windows 
usually fall into one of three 
categories: 1) installation, 
2) setup, or 3) printing. 


You start troubleshooting 
installation problems by 
trimming down your 
CONFIG.SYS and 
AUTOEXEC.BAT files. 


Problems with running 
Windows are sometimes 
caused by a conflict in the 
Upper Memory Blocks 
(UMBs). 


This section contains tips for troubleshooting Windows 3.0. We’ ve included approaches you 
can use in smoothing out installation, running Windows, and printing from Windows. 


General Tips 

Here are a few general tips for troubleshooting Windows 3.0: 

¢ Try to reproduce any problems by using the minimum configurations listed in the “Tips 
and Tricks for Configuring Windows” section. 

¢ Try to reproduce a problem in the different Windows operating modes. 


¢ Try to reproduce a problem using a similar application and, if possible, with the 
applications that are provided with Windows. 


If you are having problems with Windows, you can usually categorize them into one of three 
areas: installation, setup, or printing. Below are some tips that can help you fix the problem. 


Installation 
If you are having installation problems, follow these steps: 


1. Trim down your CONFIG.SYS and AUTOEXEC.BAT files to a minimum configuration. 
Remove any drivers, menus, TSRs, or programs that are not necessary to run your 
computer. 


2. Reboot your computer after reconfiguring your AUTOEXEC.BAT and CONFIG.SYS 


files, then reinstall Windows with the DEFAULT drivers. The DEFAULT drivers are 
drivers that are chosen by the Windows SETUP program. Following the above method 
will help you install Windows. 


Running Windows 

If you have installed Windows successfully, but can’t run Windows on a 386 machine, then 
type WIN/R (to run Windows in Real Mode). If Windows runs, this indicates that there may 
be a conflict in the UMBs (Upper Memory Blocks). This conflict occurs when Windows 
does not detect a network card, an extended video board, a scanner board, or some other 
device. The following steps will help you determine if there is a conflict and how to work 
around that conflict: 


1, Edit your SYSTEMLINI file (in the Windows directory). In that file you will find a line 
that reads [386ENH]. Add the following line in that section of the file: Emmexclude 
A000-FFFF. The “exclude” line will force Windows to not use any memory in that 
address range. This will avoid any memory conflicts. 


2. Reboot the machine after the changes have been made. 
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3. Type WIN at the DOS prompt. If Windows runs, then it did conflict with some device in 
the UMBs. To solve the problem, you will need to identify any boards/devices that are in 
the machine. Find out from the documentation for each board how much memory was 
used when it was installed in the machine. 


4. Once you have established the memory addresses that are occupied by your 
boards/devices, limit your exclude range to that memory address. 


Example: Many Hi-Res video boards will use the address range above C000 to C7FF. In 
that case, the exclude statement would read 


EXCLUDE=CO00-C7FF 


Limiting the exclude range to the specific address range is important because Windows 
uses that memory address range to place the API translation buffers and page frame. 


Printing 
If you have printing If you are having printing problems, make sure that you are using the correct printer driver 
sebdeatid inagaer ime for your printer. The current printer driver can be detected by opening the Control Panel and 
for ih printer. ? choosing the “printers” icon. There will be a section labeled INSTALLED printers, and in 
that section there will be a driver that is highlighted. That driver is the current printer driver. 
If the current driver doesn’t match the printer that you are using, then you need to install a 
printer driver that does match your printer. This method is explained in the Windows User’s 
Guide in Chapter Five, “Control Panel” (/nstalling a Printer). 
Reconstructing Main, Accessories, and Games Groups 
When you start up Windows 3.0, you may get the following error message: 
You may have reason to “Group file XXXX.GRP is invalid or damaged; reconstruct the group” 


reconstruct the main group, 
the accessories, or the 


games group. This This could be for either of the following reasons: 
reconstruction process will 
allow yautg g0:a0, 1. A group (.GRP) file is deleted or damaged. 


2. The Windows files were moved into another directory without reinstallation, and the 
PROGMAN.INI file was not updated to reflect this change. 


Reconstruction Process 
You can rebuild the main, accessories, and games group by doing the following: 


1. From the Program Manager’s File menu, choose “Run”. 


2. Program Manager will prompt you for a command line. Type “Setup /P” (without 
quotation marks) and click OK. 


The groups will automatically be rebuilt and will contain the default Windows application 
icons. You may also need to rebuild groups if no group windows or icons appear when you 
enter Program Manager after you start Windows. To rebuild other groups, follow the 
procedure outlined in the Microsoft Windows User’s Guide on pages 87-88. 
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Windows™ 3.0: Resource Kit Utilities 


INTRODUCTION 


As part of this Resource Kit, we’ve included a set of utilities to help you with everything 
from managing icons to increasing your productivity. Since these utilities are gathered from a 
variety of sources, you should be aware of the various copyright requirements associated 
with the software. There are three categories of software or information included as part of 
this Resource Kit. Each of the three categories has its own level of copyright protection that 
you should observe as you use it: 


1. Microsoft Corporation software and hDC Corporation software — All the software in 
this Kit from either company is fully protected by all applicable copyright laws and is 
furnished under the license agreement located at the front of the Kit binder. This means 
that you are not free to copy this software or the software documentation except under the 
express terms of the agreement. 


2. Shareware utilities — This software is covered under the normal practices for shareware 
— if you use the software, you should register with the company and send in the 
registration fee. With the exception of the software from Microsoft and hDC, the 
remainder of the software that came with your Resource Kit is shareware. 


3. The Resource Kit document itself — The Resource Kit is covered by normal copyright 
law. However, we encourage you to copy sections of the Kit and pass those sections along 
to anyone you know who can benefit from the information. 


Reordering Windows 3.0 Resource Kits 


If you would like to order additional Resource Kits, call 1-800-642-7676. Additional copies 
of the utilities can be ordered from their respective manufacturers. 


DESCRIPTION OF RESOURCE KIT UTILITIES 


The following is a brief description of the numerous utilities that we have included in the 
Windows Resource Kit. 


hDC Memory Viewer 


This utility gives you a graphic display of how your system’s memory (including extended 
and expanded memory) is being used. It also uses an icon to display the amount of free 
memory you have available. 


About hDC 


This is an online catalog of other hDC microapplications for Windows and special offers for 
other hDC software products. 
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hDc® Microapp™ Manager 


This is the master application for managing the Microapps that come from hDC. Use this 
utility to launch both the hDC Memory Viewer and About hDC. 


Microsoft Diagnostics 

The Microsoft System Description gives you diagnostic information regarding your system 
and its configurations. The information includes: 

e System processor 

¢ BIOS (Basic Input/Output System) 

e Drives 

¢ Memory browser 

¢ File viewer 

¢ Other utilities 


This utility runs from the DOS (MS-DOS and PC-DOS operating systems) prompt. 


Icon Draw 


This utility lets you edit and create Windows icon files. It can be used with Program Manager 
to let you create special icons for both DOS and Windows applications. 


Icon Tamer 


Icon Tamer provides you with an interface for viewing, copying, and pasting Windows icon 
files. When you use this in conjunction with Icon Draw, it gives you editing capabilities. 


Icons 


These icons are a series of files that you can use within Window’s Program Manager to 
represent different applications. These include icons for popular DOS applications and fun 
icons. Please refer to the Windows User’s Guide for instructions on how to change the icon 
for items in Program Manager. 


Windows 3.0 Fish 

Fish is an entertaining screen-saver utility that features different types of fish swimming 
across your screen. It lets you both “edit” species and create your own. Fish also runs on 
desktop. 


The Microsoft® Productivity Pack for Windows™ 


The Microsoft Productivity Pack for Windows is a valuable guide to the Microsoft Windows 
environment. It provides three products in one — Learning Windows, a set of tutorials that 
make learning Windows easy and fun; The Quick Troubleshooter, which helps you diagnose 
problems easily; and the Working Smarter module, which provides tips and hints for working 
within the Windows environment. The tutorial and shortcuts will accelerate your journey into 
Windows computing, and the Quick Troubleshooter will keep you up and running. 
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If you would like additional Productivity Packs, they are available wherever you normally 
buy software. 


INSTALLING THE UTILITIES 


Overview 


In order to install the entire set of utilities that comes with the Windows Resource Kit, you’ll 
need the original disks (two 5.25" disks or three 3.5" disks) and 7.5 megabytes of free space 
on your hard disk. After installation, you will recover 1.2 megabytes of disk space by 
deleting the temporary directory, but you will need the full 7.5 MB to successfully complete 
installation. If you do not have enough disk space, and still wish to install some of the 
utilities, please refer to the article “Installing Individual Utilities” later in this section. 


Installation Procedures 


To install the entire set of utilities, you will need to run the included program KIT.BAT. The 
files on your distribution disks are compressed, and will not function correctly if they are not 
installed using the proper procedures. In order to successfully complete the installation, you 
will need to know: 


Your Windows Directory. This is the directory on your hard disk where the Windows 
files reside. Usually, it is C\WINDOWS. 


Source Drive. This is the drive designation of the floppy disk drive where you will insert 
the Windows Resource Kit distribution disks. Usually A: or B:. 


Destination Drive. This is the drive designation of your hard disk. Usually, this is C:. 


Finally, KIT.BAT will use both DOS commands and Windows commands to install the 
utilities. In order to prevent any complications, you must exit Windows prior to installation. 


To Exit Windows: 
1. Quit any applications that are currently running. 


2. Select Program Manager’s File Menu. 
3. Choose Exit Windows. 
4. Select OK to exit Windows. 


To Install Utilities: 
1. Insert the Windows Resource Kit Disk #1 into your disk drive (source drive). 


2. Make your hard disk the active drive by typing the drive letter followed by a colon (:) and 
press ENTER. Example: C: <then press enter>. 


3. Move to your Windows Directory by typing CD followed by the directory name and press 
ENTER. Example: CD CAWINDOWS <then press enter>. 


4. Copy the installation program from your source drive. If your source drive is drive A:, you 
would type COPY A:KIT.BAT <then press enter>. 


5. When you run KIT.BAT, you need to tell it your Windows directory (example: 
C\WINDOWS), your source drive (example: A:), and your destination drive (example: 
C:). As shown in the example, to begin the installation, type 
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KIT C:\WINDOWS A: C: <then press enter>. 


Note the location of the different pieces of information and the spacing. If you have 
entered incorrect information, you will receive an error message and then the following 
usage information. 


ae KIT (Windows Directory] [Source Drive] [Destination Drive] 
[Windows Directory] is the directory on your hard disk 
where Windows is installed. Usually, this is 
C:\WINDOWS 
[Source Drive] is the drive letter which the disk is in. 
Usually, this is A: 
[Destination Drive] is the drive where you want these utilities installed. 
Usually, this is C: 


EXAMPLE: KIT C:\WINDOWS A: C: 


Before the installation begins, you will get the following message: 


KKKKKKKEKKKKKKKKEKKEKKKEKKKKKKEKKKKKKKKEKKKKKKKEKKKEKKKKKEKKKEKKKKKAEKKKKKK 


The installation of these utilities will NOT be successful 
if you are running KIT.BAT while Windows is running. To 

test if Windows is running, hold down the CIRL key and press 
C. When prompted to terminate batch file, type Y. Then, 

at the DOS prompt, type EXIT. If you return to Windows, 

you must exit Windows before running KIT.BAT. If you do 

not return to Windows, then you can rerun KIT.BAT to 


complete installation. 
KK IKK KKH KK KK KKK KEK KKK KK KKK KKKK KKK KK KKKKKEKKKKEKEKKKKEKKKEKEKKKKREKRKKKKK 


+ + + F F HF H F 
+ + + + + + HF F 


6. After you have read this message, press any key and the installation will begin. The 
program will prompt you to change disks when needed. 


7. After all the files have been copied, KIT.BAT will begin to set up the Microsoft 
Productivity Pack for Windows. These screens are self-explanatory. Simply follow the 
instructions until they are completed. 


8. If all the utilities have been installed correctly, you should end up in Windows with a 
dialog box prompting you with three options: 


— Return to DOS 
— Return to Windows 
— Launch “Learning Windows” 


At this point, you can choose any of the three options. When you are ready to set up each 
of the utilities, refer to the article “Setting Up the Utilities” later in this section. 


INSTALLING INDIVIDUAL UTILITIES 


Overview 


Installing the individual utilities is a similar process to installing the entire set. You'll need 
the original disks (two 5.25" disks or three 3.5" disks) and at least 1 megabyte of free space 
on your hard disk. There are four different installation programs. You can run any 
combination or number of these programs. Each program uses a decompression utility that 


176 Resource Kit Utilities and Their Purpose 


requires 680K of free disk space. Below is a table of required disk space for each installation 
program. Please note, this does not factor in the 680K needed for the decompression utility. 
However, this utility will be automatically installed with the first installation program, and it 
will not need to be reinstalled for each subsequent installation program. 


For instance, look at the table below. You can see that in order to install the Windows 3.0 
Fish, you need 260K free on the hard disk. However, since this is the first utility to be 
installed, you also need 680K free on the hard disk for the decompression utility. So, in order 
to install Fish, there must be 940K free (260K + 680K). 


Once the Fish installation is complete, and you decide to install another utility, you can refer 
to the table below to estimate the free disk space you will need. For example, after 
completing the Fish installation, you decide to install the hDC utilities. According to the 
table, you need at least 1.2 megabytes of free disk space. But, since you completed the Fish 
installation, the decompression utility is already installed, so you don’t need to add 680K. 


Utility Required Disk Space 
Windows 3 Fish 260K 

Other Shareware 500K 

hDC Utilities 1.2 Megabytes 
Productivity Pack 3.4 Megabytes 
Decompression Utility 680K 


Installation Procedures 


To install individual utilities, you will need to run the supplied programs specific to that 
utility. The files on your distribution disks are compressed and will not function correctly if 
they are not installed using the proper procedures. In order to successfully complete the 
installation, you will need to know: 


Your Windows Directory. This is the directory on your hard disk where the Windows 
files reside. Usually, it is CNWINDOWS. 


Source Drive. This is the drive designation of the floppy disk drive where you will insert 
the Windows Resource Kit distribution disks. Usually A: or B:. 


Destination Drive. This is the drive designation of your hard disk. Usually, this is C:. 


Which Program to Run. Refer to the table below to determine which installation 
programs install which utilities. Then, follow the installation instructions, substituting the 
appropriate program name for NAME.BAT. 


Utility Program Name 
Windows 3 Fish FISH.BAT 
Icon Tamer SHARE.BAT 
Icon Draw SHARE.BAT 
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Icon Files SHARE.BAT 
Microsoft Diagnostics SHARE.BAT 
hDC Memory Viewer HDC.BAT 

hDC Micro Manager HDC.BAT 

hDC About Apps HDC.BAT 
Productivity Pack for Windows PRODPACK.BAT 


The installation programs may use both DOS commands and Windows commands to install 
the utilities. In order to prevent any complications, you should exit Windows prior to 
installation. 


To Exit Windows: 
1. Quit any applications that are currently running. 


2. Select Program Manager’s File Menu. 
3. Choose Exit Windows. 
4. Select OK to exit Windows. 


To Install Utilities: 
1. Insert the Windows Resource Kit Disk #1 into your disk drive (source drive). 


2. Make your hard disk the active drive by typing the drive letter followed by a colon (:) and 
press ENTER. Example: C: <then press enter>. 


3. Move to your Windows Directory by typing CD followed by the directory name and press 
ENTER. Example: CD CAWINDOWS <then press enter>. 


4. Copy the installation program from your source drive. If your source drive is drive A:, you 
type COPY A:NAME.BAT <then press enter>. (Remember, substitute the name of the 
program from the table above for NAME.BAT. If you are installing Windows 3 Fish from 
a source drive of A:, type COPY A:FISH.BAT <then press enter>.) 


5. When you run NAME.BAT, you need to tell it your Windows directory (example: 
C:AWINDOWS), your source drive (example: A:), and your destination drive (example: 
C:). For example, to install Windows 3 Fish, type: 


FISH C:\WINDOWS A: C: <then press enter>. 


Note the location of the different pieces of information and the spacing. If you have 
entered incorrect information, you will receive an error message and then the following 
usage information. 
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USAGE: NAME [Windows Directory] [Source Drive] [Destination Drive] 
WHERE: 
[Windows Directory] is the directory on your hard disk 
where Windows is installed. Usually, this is 
C:\WINDOWS 
[Source Drive] is the drive letter which the disk is in. 
Usually, this is A: 
[Destination Drive] is the drive where you want these utilities installed. 
Usually, this is C: 


EXAMPLE: NAME C:\WINDOWS A: C: 


Before the installation begins, you will get the following message: 


KKKKKKKKKKKKKKKKKKKKKKKKKKEKKKKEKKKKKKKKKKKEKEKKREKKKEKEKKKKKEKKKKKKKKK 


The installation of these utilities will NOT be successful 
if you are running NAME.BAT while Windows is running. To 
test if Windows is running, hold down the CIRL key and press 
C. When prompted to terminate batch file, type Y. Then, 

at the DOS prompt, type EXIT. If you return to Windows, 

you must exit Windows before running NAME.BAT. If you do 

not return to Windows, then you can rerun NAME.BAT to 


complete installation. 
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6. After you have read this message, press any key, and the installation will begin. The 
program will prompt you to change disks if needed. 


7. If you are running PRODPACK.BAT, it will begin to set up the Microsoft Productivity 
Pack for Windows. These screens are self-explanatory. Simply follow the instructions 
until they are completed. 


If you are installing utilities other than PRODPACK.BAT, when the installation is complete, 
you will receive the message: 


INSTALLATION OF <UTILITY NAME> IS COMPLETE. 


Once this message appears, you are done installing the utility. You can either repeat these 
steps for another utility, or proceed to the article “Setting Up the Utilities” later in this section. 


If all the utilities have been installed correctly, you should end up in Windows with the 
dialog box prompting you with three options: 


¢ Return to DOS 
e Return to Windows 
e Launch “Learning Windows” 


At this point, you can choose any of the three options. When you are ready to set up each of 
the utilities, refer to the article “Setting Up the Utilities” later in this section. 
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SETTING UP THE UTILITIES 


Space does not allow us to give you a complete description of all the utilities’ functions. 
However, we encourage you to work your way through the menus and experiment with the 
numerous options available to you. 


Some of the utilities that come with the Windows Resource Kit will require some setup after 
installation. This article will cover the setup procedures for each utility. 


In order to complete this section, you will need to know the following: 


Your Windows Directory. This is the directory on your hard disk where the Windows 
files reside. Usually, it is CNWINDOWS. 


How to Run File Manager. You will be using File Manager to change directories, delete 
directories, and launch applications. If you are not familiar with these procedures, refer to 
Chapter 4 in the Microsoft Windows User’s Guide. 


Additionally, these procedures assume you have Windows running and active. Each 
procedure describes a method for executing the utility using Windows File Manager. For 
additional methods of launching programs, refer to the Microsoft Windows User’s Guide. 


Setting Up the Productivity Pack for Windows 


With the completion of installation, as described in the article above, setup of the 
Productivity Pack for Windows is complete. However, in the installation process, a directory 
was created to store temporary files. This directory is no longer needed and can be deleted. 


To Delete the Temporary Directory 
. Select Program Manager’s File Menu. 


. Choose Run. 

. Type “Winfile”. 

. Select OK to run File Manager. 

. Open your Windows directory. 

. Select the directory named PPTMP. 

. Select Delete from the File menu. 

. Select OK to delete the PPTMP directory. 
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Setting Up Windows 3.0 Fish 


In order to ensure Windows 3.0 Fish runs properly, you need to specify the location of the 
program files. 


1. Select Program Manager’s File Menu. 
2. Choose Run. 

3. Type “Winfile”. 

4. Select OK to run File Manager. 

5. Open the Windows directory. 

6 


. Open the directory named WRKIT. (This is where most of your utilities have been 
installed.) 


. Choose Run from File Manager’s File Menu. 

. Type FISH and select OK to run Windows 3.0 Fish. 

. Move the mouse pointer to the desktop. 

10. Click the left mouse button to activate Windows 3.0 Fish’s menu. 
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11. Select Preferences from this menu. 


12. In the text box labeled “Look for fish in,” type the full path to the WRKIT directory. 
Usually, this will be CAWINDOWS\WRKIT. 


13. SEA.BMP 
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Setting Up Fireplace 
Fireplace does not require any additional setup. 


To Run Fireplace: 


~~ 


1. Select Program Manager’s File Menu. 
2. Choose Run. 

3. Type “Winfile”. 

4. 
5 
6 


Select OK to run File Manager. 


. Open the Windows directory. 
. Open the directory named WRKIT 


This is where most of your utilities have been installed. 


. Choose Run from File Manager’s File Menu. 
. Type FPLACE and select OK to run Fireplace. 
. From the File Menu, select “Light My Fire.” 


Setting Up Icon Draw 
Icon Draw does not require any additional setup. 


To Run Icon Draw: 


Nn fF WN 


. Select Program Manager’s File Menu. 

. Choose Run. 

. Type “Winfile”. 

. Select OK to run File Manager. 

. Open the Windows directory. 

. Open the directory named WRKIT. (This is where most of your utilities have been 


installed.) 


. Choose Run from File Manager’s File Menu. 
. Type ICONDRAW and select OK to run Icon Draw. 
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Setting Up Icon Tamer 


To get the most out of Icon Tamer, you should run it with Icon Draw using the following 
procedures. 


. Select Program Manager’s File Menu. 
. Choose Run. 

. Type “Winfile”. 

. Select OK to run File Manager. 

Open the Windows directory. 
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. Open the directory named WRKIT. (This is where most of your utilities have been 
installed.) 


. Choose Run from File Manager’s File Menu. 
8. Type ICONTAMR and select OK to run Icon Tamer. 


9. Please read the shareware registration agreement. When you have finished, select 
“Continue Unregistered”. (When you contact Moon Valley Software, they will provide 
you with a registration number.) 


10. Select Setup from the Control Menu. 
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11. In the text field labelled “Editor Name”, type ICONDRAW.EXE. 
12. Select OK. 
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Setting Up Microapp Manager 
Microapp Manager is the program which runs hDC’s Memory Viewer and About Apps. 


To Set Up the hDC Utilities: 
. Select Program Manager’s File Menu. 


1 
2. Choose Run. 

3. Type “Winfile”. 

4, Select OK to run File Manager. 
5. Open the Windows directory. 

6 


. Open the directory named WRKIT. (This is where most of your utilities have been 
installed.) 


. Choose Run from File Manager’s File Menu. 
8. Type MICROMAN and select OK to run hDC’s Microapp Manager. 
9. Activate the Master menu by clicking your left mouse button on the hDC icon. 


~] 


10. Select Microapp Manager from the Master Menu. 
11. Select Options from the Microapp Manager Menu. 
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Selected 1 file(s) (65,024 bytes) Total 65 file(s) (922,563 bytes) : 


12. In the text field labelled “Maicroapp path”, type the full path to the WRKIT directory. 
Usually, this will be C\WINDOWS\WRKIT. 


13. Select OK. 
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Setting Up Microsoft Diagnostics 


Microsoft Diagnostics does not require any further setup. However, there are a couple of 
important points to consider: 


¢ Please note that the Microsoft Diagnostics utility is a DOS application, not a Windows 
application. But you can run the program from within Windows; and, if you are running in 
386 Enhanced Mode, you can set the program to run in a window. 


¢ Microsoft Diagnostics can be very helpful if you need to communicate with Microsoft’s 
Product Support Representatives. It presents you with information about your system 
configuration which helps the representative solve your problem. 


To Run the Microsoft Diagnostics: 
. Select Program Manager’s File Menu. 


. Choose Run. 

. Type “Winfile”. 

. Select OK to run File Manager. 
. Open the Windows directory. 
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. Open the directory named WRKIT. (This is where most of your utilities have been 
installed.) 


7. Choose Run from File Manager’s File Menu. 
8. Type MSD and select OK to run Microsoft Diagnostics. 


Note: Since you have not created a PIF for this program, it will most likely run in full 


screen. If you wish to change this setting, you should review Chapter 12 in the Microsoft 
Windows User's Guide. 


ADDITIONAL INFORMATION CONCERNING OTHER UTILITIES 


Additional information concerning Utilities and related subjects can be found in the 
following articles: 


Conger, Jim. “Screen Capturing for Windows 3.0: A Useful Utility for Grabbing Screen 
Images.” Dr. Dobbs Journal (Feb. 1991): p. 85. 


Geist, Ronni, and Geist, Harry. “File Management Utilities for Windows.” PC Magazine 
(Feb. 26, 1991): p. 148. 


McNamara, Sean. “Review of Icon Draw and PB Icon for Windows.” Newsbytes 
(Jan. 11, 1991) 


Shore, Joel. “Windows Opens Doors: Third Parties Cash in on Utilities.” Computer Reseller 
News (Jan. 14, 1991): p. 69. 


Unger, Tom. “Windows Your Way: 41 Utilities for Windows 3.0.” PC Magazine 
(Feb. 26, 1991): p. 135. 
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Adapter Segment 


Advanced 


Program-to-Program 
Communication (APPC) 


Application 


Programming Interface 


(API) 
API 
APPC 
attribute 


attribute-based 
addressing 


authorization 


backfilling 


bank switching 


Basic Input/Output 
System (BIOS) 


beziers 


A 


The Adapter Segment is a name sometimes used for the upper memory block at hexidecimal 
addresses A000 through EFFF (640K to 1024K). 


An IBM-defined communication standard requiring an implementation of the SNA LU 6.2 
protocol on a device conforming to IBM’s SNA PU 2.1 definition (1.e., a multiple-session 
device). APPC allows interconnected systems to communicate on a peer-to-peer basis and 
share the processing of programs. 


A set of exposed interfaces to operating system functions available for use by applications 
programs. 

See Application Programming Interface. 

See Advanced Program-to-Program Communication. 

A characteristic or property (for example, the color of a line or the length of a data field). 
The ability to locate and access information on a network by specifying one or more 
attributes of the data. For example, someone wishing to find a file recently created by a 
colleague might specify some combination of the author’s name, type of file, likely date and 
time of initial creation, and last modification, etc., in order to locate the file if its name is 
unknown. Attribute-based addressing introduces more freedom into the search process. 


Compare with content-based addressing. 


The right granted to a user to communicate with or make use of a computer system. 


Designating memory on an expanded memory card and making it available for use as 
conventional memory. 


Bank switching is a technique for sequentially reading page frames. The 64K page frames 
are brought into the upper memory block (640K to 1024K) from an expanded memory card, 
then read and swapped back out to the card, so the next 64K page frame can be brought in 
and read. 


Software developed by IBM (usually contained in ROM) that provides the interface between 
the PC’s operating system and the input/output bus. 


Mathematical constructs for describing curves. Beziers provide a fast, accurate construct for 
drawing complex graphic shapes. 
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binary standard 


BIOS 
bitmap 


bridge 


CEMM.EXE 


character-based 
interface 


client (requester) 


client-server 


code page 


command interface 


command prompt 
conventional memory 
CPU 

Cut 


cut-and-paste 
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An API that has been uniquely defined at the bit level. A binary standard enables developers 
to create code with absolute confidence in the uniformity of the target interface across all 
machines supporting the binary standard. In layperson’s terms, this means that developers 
can write a single application that can run on any system adhering to the binary standard. It 
also means software retailers have to stock only one version of a product to satisfy customers 
owning any of those systems. 


See Basic Input/Output System. 
A representation of a screen page in the computer’s memory. 


In a LAN, a device that links one network to another of the same type. 


C 


A 386 Expanded Memory Manager from COMPAQ. CEMM is provided with all COMPAQ 
386-based computers. It carries an extension of .EXE rather than .SYS, even though it is 
installed in the CONFIG.SYS file like other 386 Expanded Memory Managers. 


The traditional, keyboard-driven user interface common to DOS-based applications software. 


A workstation that uses the services of any type of server on a network. 


A mode of distributed computing in which an application is executed cooperatively by two 
computers on a network. In true client-server computing, one component of the application 
(the front-end, or client process) executes on one node, while the second component (the 
back-end, or server process) runs on a second node. Client-server computing can occur 
between all sizes of computing systems. Between two personal computers, communications 
between the nodes is most frequently implemented using the Named Pipes interprocess 
communication protocol standard. Among the benefits of client-server computing are more 
effective use of computing resources, higher performance, greater flexibility, simpler and less 
costly upgrades, and in some applications, greater reliability and data integrity. See also 
distributed computing. 


IBM standard for character support. Code page 437 is the code page for the U.S. 


A user interface requiring use of a keyboard to enter commands at the OS/2 or DOS prompt. 
Also command-line interface. 


A displayed symbol (such as “C:>”) that requests input from a user. 
The memory in your machine from OK to 640K. 
A computer’s Central Processing Unit. 


A function common to Presentation Manager and Windows that moves a marked section of 
text to the clipboard. 


A method of moving a portion of a document or file into another document or file, which 
could be in an application different from the source. 
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database server 


DDE 


device driver 


device fonts 


dialog item 


discardable application 
segment 


disk operating system 
(DOS) 


Distributed Computing 
Environment (DCE) 


distributed operating 
system 


DLL 
DOS 
downloadable fonts 


DPMI 


Dynamic Data 
Exchange (DDE) 


D 


Software that provides high-performance database access (such as SQL Server from 
Microsoft) by splitting the DBMS function into a front-end component, where data is 
manipulated by users or applications; and into a database-intelligent, back-end component, 
where data is stored, retrieved, and managed; integrity is managed; and security is controlled. 
In networks of personal computers, the front-end component often resides on a personal 
computer controlled by a single user, while the back-end component resides on a 
high-performance PC that services requests for data submitted by PC users over the network. 


See Dynamic Data Exchange. 


The executable code needed to attach and use a device, such as a display, printer, plotter, or 
communications adapter. 


Device fonts are fonts that reside within the hardware of your printer. 


A component (for example, a menu or a button) of a dialog box in Presentation Manager and 
Windows. Objects representing dialog items may be manipulated graphically when creating 
dialog templates. 


An application segment that may be discarded, overwritten, or reloaded from disk when 
necessary. 


An operating system for computer systems that uses fixed disks and diskettes for auxiliary 
storage of programs and data. 


The networking software standard proposed by the Open Software Foundation (OSF). OSF 
has selected LAN Manager for UNIX® as one component of its DCE definition. 


An operating system that is physically distributed on multiple computers in order to provide 
seamless integration of these machines. Each portion of the operating system works in 
concert with all other portions in the network to maximize the computing resources to users 
of the combined computer systems. A distributed operating system overcomes the difficulties 
created by the physical separation of programs and data across multiple computers, while it 
exploits the inherent advantages of higher performance and fault resilience possible with a 
decentralized computing environment. 


See dynamic-link library. 

See disk operating system. 

Downloadable fonts reside on your hard disk and are sent to the printer as needed. 

The DOS Protected Mode Interface (DOS extender industry standard). Applications that use 
the DPMI specification can run in protected mode and break the 640K barrier under Standard 
or Enhanced Mode Windows 3.0. The DPMI specification is available from Intel Corporation. 
Uses the Windows messaging system to create a “hot link” between applications. When you 


combine DDE-supporting applications, you can create dynamic documents (the contents of 
which are updated as data changes). 
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Dynamic-Link Library 
(DLL) 


dynamic linking 


EMM 


EMM386.SYS 


EMS 


encapsulation 


expanded memory 


extended memory 


Expanded Memory 
Manager (EMM) 
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Feature that allows executable code modules to be loaded on demand and linked at run time. 
This lets library code be field-updated transparent to applications and then unloaded when 
they are no longer needed. 


The delayed linking of a program to a routine, so that the routine is not linked until load or 
run time. 


E 
See Expanded Memory Manager. 


The Microsoft 386 Expanded Memory Manager. See the Building Windows article or 
Windows 3.0 User’s Guide for more information. 


Expanded Memory Standard. There are two Expanded Memory Standards, which are 
designated LIM 3.2 and LIM 4.0. 


The grouping of data and the code that manipulates it into a single entity (an object) in 
object-oriented programming. Encapsulation leads to greater modularity and maintainability 
as changes to an object in a software system are localized to the object itself. If a change is 
made to an object class, all instances of that class (i.e., objects) are inherent in that change. 
Encapsulation is one of the benefits of object-oriented programming. 


The Lotus/Intel/Microsoft Expanded Memory Specification is a functional definition of a 
bank-switched memory-expansion subsystem. It comprises hardware expansion modules and 
a resident driver program (an expanded memory manager) specific to those modules. The 
expanded memory is made available to application software as 16K pages, mapped into a 
contiguous 64K area called the page frame, somewhere above the main memory area used by 
MS-DOS/PC-DOS (0K to 640K). Typically, the page frame is located in the address space 
between 640K and 1 MB. The EMS provides a uniform means for applications to access as 
much as 8 MB of memory. Applications not designed to interact with an expanded memory 
manager are unable to use expanded memory. 


The term used by IBM to refer to the memory at physical addresses above 1 MB (always 
starting at 1024K) that can be accessed by an 80286 CPU in protected mode. Current 
versions of MS-DOS run the 80286 in real mode (8086-emulation mode), and extended 
memory is therefore not directly accessible. However, versions of Windows beginning with 
3.0 take full advantage of extended memory, including all memory above 640K, when 
running in Standard or Enhanced Mode. A driver program (an extended memory manager) 1s 
necessary to run Windows in Standard or Enhanced Mode and to access extended memory. 
Windows includes the extended memory manager HIMEM.SYS. Applications do not have to 
be customized to interact with an extended memory manager to gain the benefit of extended 
memory under Windows. 


A device driver that provides an interface to expanded memory. An Expanded Memory 


Manager, or EMM, is either specific to a particular physical expanded memory board or uses 
the 386 processor. 
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fault tolerance 


file server 


fonts 


grabber 


graphics-based 
Interface 


group 


GUI 


high-performance file 
system 


high-performance file 
system 386 (HPFS386) 
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Ability of a system or subsystem to recover from an error, failure, or change in 
environmental conditions (such as loss of power). True fault tolerance provides for fully 
automatic recovery without disruption of user tasks or files, in contrast to more manual 
means of recovery, such as restoring data loss due to a disk drive failure with the use of tape 
backup files. Implementation of true fault tolerance usually involves the complete 
duplication of all hardware and attendant software processes. Fault tolerance is still relatively 
rare due to the cost and complexity of mirroring and synchronizing all system components. 
On the other hand, fault tolerance is often built into systems on a more limited basis for 
functions at greater risk of failure. For example, fault tolerance is commonly implemented 
for data storage at the device or subsystem level; for communications at the device and line 
level; and for power supplies at the system level. 


A network node, usually consisting of fixed-disk storage and a CPU, that stores programs 
and data shared by users on a network. File servers offer operating system-level file and/or 
print capabilities, while database servers provide database intelligence such as transaction 
processing, indexing, logging, security, and so on. 


Fonts are subsets of typefaces, such as bold and italic. 


G 


File that supports data exchange between DOS applications and Windows 3.0. 


An interface that enables users to operate a computer by selecting menu options by pointing 
at a graphic icon with a mouse and clicking the mouse button. 


In Windows, a collection of applications in the Program Manager window. See also program 
group. 


Graphics-based user interface or graphical user interface. 


H 


An OS/2 file system that offers numerous advantages over the file allocation table (FAT) file 
system while maintaining compatibility. Relative to FAT, HPFS handles faster input/output 
and does not restrict file names to the FAT convention of eight characters with a three- 
character extension; instead, it permits use of file names with up to 256 characters. 


An enhanced version of the high-performance files system designed to work with a 386 
computer. HPFS386 includes an enhanced disk cache for servers, local security, and a high 
speed input/output section employing a 32-bit code module for fast access to files. When 
LAN Manager 2.0 is installed on a 386 system with an HPFS partition, HPFS386 is installed 
automatically. 
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IBM LAN Server 


independent software 
vendor (ISV) 


information data type 
(IDT) 


Information at Your 
Fingertips (IAYF) 


interface 


ISO 
ISV 


Information Technology 
Integration Services 
(ITIS) 


kernel 


keyword 


191 


OS/2-based network operating system from IBM, which will support file and print services 
as well as other common LAN features. 


A participant in the computing industry marketplace whose primary focus is the development 
of software programs. 


An object type primarily intended for information representation and manipulation. IDTs will 
allow applications to borrow information manipulation capabilities, wholly transparent to the 
user, from other applications. For example, an application will be able to provide 
computational and editing capabilities by using IDTs provided by future versions of 
Microsoft Excel and Microsoft Word. IDTs will also support functionality that facilitates the 
embedding and sharing of data by applications. 


Microsoft’s vision for personal computing in the 1990s. Information at Your Fingertips™ 
exemplifies the concept of making computers more personal. IAYF embraces a wide range of 
new benefits for users and system administrators alike, with a focus on delivery of a far more 
natural, intuitive interface to information. IAYF is intrinsically an enterprise vision: it 
provides for a migration path to the true integration of computing resources across the 
organization with an attendant emphasis on the reduction of support, training, and 
management costs through distributed, graphical computing. IAYF is also a very personal 
vision that anticipates the evolution of computers as indispensable devices for work, 
learning, and recreation, making them something you reach for naturally when you need 
information. In sum, this view of computing is a challenge, not just for Microsoft but for the 
entire computer industry. Fulfilling this challenge means going beyond thinking about 
developing smaller and faster computers or about developing software applications that have 
more and better features. The driving vision for hardware and software technology must 
focus on making things easier for the user while still protecting the investments made in 
more than 55 million installed personal computers. 


(1) A set of verbs used by a program to communicate with another program. (2) A shared 
boundary between two or more entities. An interface might be a hardware component to link 
two devices together, or a portion of memory, or registers, accessed by two or more computer 
programs. 

International Standards Organization. 

Independent software vendor. 

Microsoft’s consulting arm. ITIS was founded in 1990 to help clients develop 


mission-critical business systems and to work with major systems integrators to provide 
specialized expertise in PC technologies in cooperative processing environments. 


K 


(1) The part of an operating system that performs basic functions such as allocating hardware 
resources. (2) The central part of other system software. 


One of the predefined words of a computer or command language. 
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LAN 
LAN Manager 


LAN Manager for UNIX 


large page frame 


LIM 


LIM 3.2 


LIM 4.0 


local area network 
(LAN) 


local heap 


logging on 


memory-mapped files 


L 


See local area network. 
Microsoft’s networking environment. 


A portable version of LAN Manager (the reference port being LAN Manager for UNIX). 
Allows UNIX-based machines to function as servers to DOS- and OS/2-based LAN Manager 
workstations. 


A slang term denoting the presence of bankable expanded memory pages in conventional 
memory. It is usually used to refer to an amount of bankable pages equal to or greater than 
384K (that is, bankable pages ranging from 256K to 640K). Note that the term “large page 
frame” is a misnomer. The page frame is actually never any larger than four 16K pages and is 
always located in the upper memory block. Additional bankable pages in conventional 
memory do not make the page frame larger; they simply provide additional bankable pages. 


Lotus/Intel/Microsoft. See expanded memory. 


The Lotus/Intel/Microsoft Expanded Memory Standard (EMS) version 3.2. It provides for a 
maximum of four 16K bankable pages, which must be contiguous. 


The Lotus/Intel/Microsoft Expanded Memory Standard (EMS) version 4.0. It provides for a 
maximum of sixty-four 16K bankable pages, which do not have to be contiguous. 


(1) Two or more computing units connected for local resource sharing. (2) A network in 
which communications are limited to a moderate-size area, such as a single office building, 
warehouse, or campus, and do not extend across public rights-of-way. A LAN enables 
personal computers to have access to common data and peripherals. LANs typically consist 
of PCs with adapter cards, file servers, printers, gateways to departmental or corporate 
computers, and network software to integrate these components. More sophisticated LANs 
permit the sharing of computing resources, in addition to sharing printers and file storage 
facilities. For example, networks equipped with Microsoft’s LAN Manager support 
client-server computing — an architecture that facilitates the sharing of computer resources 
by partitioning the execution of applications between the client node and the server node. 
The availability of client-server computing facilities on LANs has stimulated the 
development of various client-server applications, including relational database servers, 
communications gateway servers, and group workflow management programs. 


A memory storage area limited to 64K in size. 


The procedure that links a user to a multiuser system. 


M 


An operating system feature which maps a file into a program’s address space. 
Memory-mapped files allow an application to read and modify a file’s content as if the file 
were an in-memory data structure. Memory-mapped files use the operating system’s demand 
paging features to allow applications to access and manipulate files regardless of how big 
they are. Without memory-mapped files, every application that works with large files must 
include code to handle the movement of data between the disk and the main memory. 
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memory protection 


milllons of Instructions 
per second (MIPS) 


movable application 
segment 


MIPS 


MS-DOS 


MS-NET 


multitasking 


NetBIOS Extended User 
Interface (NetBEUI) 


NetWare 


network 


network application 
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Strict management of system memory to prevent the corruption of any application’s program 
code or data by interference from another application. Memory protection ensures that 
concurrent applications are compatible and prevents them from interfering with system 
processes, 


A measurement of processing speed. MIPS refers to the average number of machine 
language instructions performed by a central processing unit in one second. A typical Intel 
80386-based PC is a3 to 5 MIPS machine, whereas an IBM System 370 mainframe typically 
delivers between 5 and 40 MIPS. MIPS measures raw CPU performance, but not overall 
system performance. 


An application segment that may be moved around in memory. 


See millions of instructions per second. 


The Microsoft Disk Operating System, the standard operating system for computers 
equipped with the Intel 8086 and 8088 (or equivalent) microprocessors, or for 80286 and 
80386 microprocessors running in 8086 mode. 


Microsoft’s DOS-based networking systems software product (officially known as Microsoft 
Network) announced in 1984 and shipped since 1985. Largely superseded by Microsoft LAN 
Manager. 


The concurrent management of two or more distinct tasks by a computer. Although a 
computer with a single processing unit can only execute one application’s code at a given 
instant in time, a multitasking operating system has the ability to load and manage the 
execution of multiple applications, allocating processing cycles to each in sequence. Because 
of the processing speed of computers, the apparent result is the simultaneous processing of 
multiple tasks. 


N 


An extension of the NetBIOS interface that IBM developed for its Token Ring Networks. 
Typically used to describe the software developed by IBM that provides the interface 
between the Network operating system and the Session layer of the ISO model. As 
implemented by IBM, NetBEUI is also a transport protocol that implements layer 25 of the 
ISO model. 


A local area network operating system produced by Novell, Inc. Several families of NetWare 
products exist, including Novell’s most recent release, NetWare 386. 


A configuration of data processing devices and software connected for information 
interchange. 


A network program, or combination of a program and data, that performs a task (typically 
involving two or more computers). 
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O 
OEM Original Equipment Manufacturer. 
Open Software A consortium of computing industry vendors organized to develop an open, UNIX-based 
Foundation (OSF) operating system standard. OSF’s first operating system release, called OSF/1, is built on 
IBM’s UNIX-based AIX kernel and the Motif graphical user interface. 
Open Systems A publication of the International Standards Organization that defines seven independent 
Interconnect (OSI) layers of communication protocols. Each layer enhances the communication services of the 


layer just below it and shields the layer above it from the implementation details of the lower 
layer. In theory, this allows communication systems to be built from independently 
developed layers. 


Operating system The master control program that governs the operation of a computer. An operating system 
may provide services such as resource allocation, scheduling, input/output control, and data 
management. 

0$/2 The second-generation operating system codeveloped by Microsoft and IBM to exploit the 


power and speed of personal computers based on the Intel 80286, 80386, and later 
microprocessors. Key features of OS/2 include: support of multitasking and programs larger 
than 640K, sophisticated memory management capabilities, preemption, a graphical user 
interface, and process-to-process communication facilities. 


OS/2 file system A file system provided by OS/2 and accessible through the OS/2 file I/O functions. A file 
system is restricted to a single medium — either an entire diskette or a single partition of one 
fixed disk. 

OSI See Open Systems Interconnect. 

p 
page frame An area within the upper memory block (the 384K reserved I/O address space) that is 


designated the expanded memory page frame. The page frame itself can be a maximum of 
four 16K pages. 


palette management Palette management provides a mechanism to choose which colors to display. Graphical 
devices often support a limited number of simultaneous colors. These colors can be selected 
from a much larger palette of possible colors. For example, a VGA screen can display 16 
colors out of an overall palette of 256. 


paste A function that copies the contents of the clipboard and inserts it at the current cursor 
position. 
path (1) The route, consisting of a drive and directories, used to locate files on a fixed disk or 


diskette. (2) The route between any two nodes on a network. 
Paths In an object-oriented programming environment, graphical objects often consist of multiple 


graphic primitives. Paths provide a means to group these primitives into a single object 
which can then be manipulated. 
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PC-NET 


PIF 


pipe 


pitch 


point size 


POSIX 


print server 


print spooler 
printable screen fonts 


program group 


protected mode 


provider interface 


QEMM386 
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(QBE) 


195 


IBM’s DOS-based networking systems software product, officially known as the IBM PC 
LAN Program. Developed by Microsoft and IBM, PC-NET was announced by IBM in 1984 
and has been shipping since 1985. 


A PIF is a program information file that contains information about a DOS application, such 
as how much memory it needs. Windows uses this information to run the application in the 
most efficient way. 


To direct the data so that the output from one process becomes the input to another process. 


This term is used for fixed-spacing fonts and denotes the horizontal size of a font in 
characters per inch. 


The point size of a font represents its vertical size. A point is 1/72 inch. 


A set of software standards now being developed by the IEEE POSIX Working Group that is 
intended to allow applications to be written to a single target environment in which they can 
run unchanged on a variety of systems. The POSIX specifications now define characteristics 
for operating systems, DBMS, data interchange, network services, user interface, and 
programming interfaces. Several vendors have announced plans to make their operating 
systems POSIX-compliant. 


A network node, usually consisting of fixed-disk storage and a CPU, that controls one or 
more printers that can be accessed on a shared basis by users on a network. 


A program that allows output to be temporarily stored until it can be printed. 

Windows screen fonts that can be translated to output on the printer. 

A set of several programs whose icons can be acted on as a single entity in Presentation 
Manager and Windows. For example, the icons can be associated with a single group icon. 
Clicking on the program group icon causes the icons for each of the programs in the group to 
be displayed simultaneously. 

A mode in memory addressing where virtual addresses are mapped to physical addresses. 
Microsoft’s Windows API will evolve to provide APIs for centralized administrative support 


of the client workstation over the network. Providers of network services will use this 
interface. This provider interface will be fully open to the development community. 


Q 


A 386 Expanded Memory Manager from Quarterdeck Corporation. 
(1) A specific request for data or instructions. (2) A request for information from the database 
on specific conditions; for example, a request for a list in a customer table of all customers 


with balances greater than $1,000. 


A program product developed by IBM to work in conjunction with IBM’s mainframe 
relational DBMS, DB2. QBE is used to write queries graphically. 
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relational database (1) A database that is organized and accessed according to relationships between data items. 
(2) A data structure perceived by its users as a collection of tables. A relational database 
consists of tables, rows, and columns. Most minicomputers and mainframes today have 
relational database systems available for business use. Typical examples are DB2 from IBM 
and RDB from Digital Equipment Corporation. Relational databases differ from 
nonrelational databases in that there are no system dependencies stored within the data; for 
example, hierarchical databases are not relational, because they contain pointers to other data. 


raSter fonts Raster fonts are bitmaps supplied in specific character sizes. 


resource (1) Any facility of a computing system or operating system required by a job or task, 
including memory, input/output devices, processing unit, data files, and control or processing 
programs. (2) A network component (such as a file, printer, or serial device) shared by other 
components of the network. (3) In Presentation Manager, the means of providing extra 
information used in the definition of a window. A resource can contain definitions of fonts, 
templates, accelerators, and mnemonics; the definitions are held in a resource file. 


ring A network configuration where a series of attaching devices are connected by unidirectional 
transmission links to form a closed path. 


routine A program or a sequence of instructions, called by a program, that may have some general or 
frequent use. 
ae run-time dynamic A mechanism for delaying the binding of external references (i.e., to other code modules) in 
linking a program module beyond load time. Dynamically-linked modules are often called 


dynamic-link libraries (DLLs). The benefits of dynamic linking include the ability to share 
frequently-used modules between applications and to update or extend those modules 
independent of the parent applications (should hardware or other environmental variables 


change). 
S 

scalability The ability of a computing element (such as a process, processor, or structure) to grow 
seamlessly. 

SDK Software Development Kit. 

server application A process or program that runs on a server, typically as a network resource. An example of a 


server application is a calendaring program that provides a means for network users to 
exchange scheduling information and calculate optimal meeting times. Another example: a 
communications program that organizes and allocates network communications resources. 
Benefits of some server applications include network access to more powerful computing 
resources, effective sharing of data and other resources, and exploiting of the inherent 
benefits of the network. More sophisticated server programs, known as client-server 
applications, run interactively with an application resident on network nodes. See also 
client-server and distributed computing. 


oe shared resource A printer, file, or serial computer communications device made available through the LAN to 
multiple computers not physically attached to the resource. 
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Slant refers to the angle of a font’s character. 


A slang term denoting the presence of expanded memory that does not place bankable pages 
within conventional memory. 


A set of instructions, written in a programming language, that must be translated to machine 
instructions before the program can run. 


A program that intercepts the data going to a device driver and writes it to disk. The data is 
later printed or plotted when the required device is available. A Spooler prevents output from 
different sources from being intermixed. 


See Structured Query Language. 


Commonly known as “sequel,” Structured Query Language is a database query and 
programming sublanguage originally developed for IBM mainframe computers. SQL is an 
established set of statements used to add, delete, or update information in a table, or request 
information from one or more tables in the form of a report. There is now an ANSI-standard 
SQL definition for all computer systems. 


Person responsible for planning computer or network installation and ensuring the successful 
installation and use of the product by other users. 


T 


See Transmission Control Protocol/Internet Protocol. 
Terminate-and-Stay-Resident software program. 


Describes hardware or software that manages data, program code, and program address 
information in 32-bit-wide words. By comparison, 16-bit refers to systems and software that 
handle information in words that are 2 bytes (16 bits) wide. 


A device driver that provides expanded memory on an 80386-based computer without a 
physical expanded memory board. 386 Expanded Memory Managers operate via the 386 
processor’s hardware capabilities. 


A 386 Expanded Memory Manager from Qualitas Corporation. 


A transformation of a graphical object. Examples include rotating an object or changing its 
Size. 


A set of network protocols that has become a de facto industry standard in engineering, 
government, and educational local area network environments. The TCP/IP protocol family 
includes transport, file transfer, terminal emulator, messaging, and network management 
definitions. 
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transparent application 
integration 


typefaces 


user context 


VAR 


VCPI 


vector fonts 


Virtual Hard Drive 
Memory Factor 


virtual memory 
visual programming 


VM 


VMM 


WAN 


welght 


The ability to manipulate information, with a variety of applications within a single 
document, without needing to move from one application to another to produce the desired 
results. For example, a user could pull information from a spreadsheet, a charting program, 
and a database into a word processor by using point-and-click actions and simple commands, 
and then modify the different information types as needed from within the word processor 
before printing the completed document. 


Refers to sets of letter designs. 


U 


A user session created by an operating system in response to a logon request. User contexts 
are typically characterized by strictly-defined privilege sets defining the user’s authority to 
access system resources and information. Contexts are intended to restrict unauthorized 
access to facilities and data and to protect the system itself from user and applications 
interference, accidental or otherwise. Contexts are a feature of most multiuser operating 
systems, where, normally, they are highly integrated with the security system. 


V 


Value-added reseller. This term often refers to a reseller of computer products who also 
provides both integration and software customization services to business clients. 


An 80386 memory management standard created by Phar Lap Software in conjunction with 
other software developers. 


A set of lines that connect points in order to form characters. 


The available space on a hard drive partition that Windows can address as physical memory. 


Refers to the use of hard disk space to simulate additional memory. 
The use of graphical development tools and visual metaphors to create software. 


Virtual Machine. VM is a protected memory space created through the hardware capability 
of the 386 processor. 


Virtual Memory Manager. 


W 


See wide-area network. 


Weight describes the heaviness of the strokes used for a font. 


References and Inclusions 198 
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A network that provides data communication capability in areas larger than those serviced by 
a local area network. WANS typically rely on serial line protocols to interconnect 
subnetworks. 


A font can be Condensed, Normal, or Expanded. Width reflects whether the standard 
typeface has been compressed or extended horizontally. 


Dynamic link libraries enabling Windows 3.X applications to operate on OS/2 versions 1.21, 
1.3, and 2.0, as well as on Windows. WLO assures that a single Windows application binary 
will run on all of these systems without modification. 


The API provided by Windows 3.0. Windows-16 provides support for 16-bit Windows 
applications. 


See Windows Libraries for OS/2. 


A terminal or personal computer, usually connected to a mainframe or to a network, on 
which a user can run applications. A workstation generally cannot share its resources with 
other network nodes or a host computer. However, on a LAN Manager network, an OS/2 
workstation may share resources over the LAN by invoking the peer server option. 

See server. 


X 


A standard network communications protocol (defined by the CCITT) that implements the 
internetwork communications function specified by the third (network) layer of the OSI 
network communications model. Microsoft’s LAN Manager is supported by X.25 
communications packages provided by various third-party vendors. X.25 is a 
packet-switched protocol often used in wide-area network configurations. 


This denotes the vertical size, in points, of lowercase characters. 


The Microsoft® eXtended Memory Specification. The XMS provides a standard way for 
Real Mode applications to access extended memory. DOS applications running under 
Windows 3.0 can use the XMS to access extended memory. The XMS document and sample 
source code is available from the Microsoft Information Center at 1-800-426-9400. 
(International callers should call 206-822-8661.) 


References and Inclusions 


Windows 3.0: Resource Directory 


USER GROUPS AND ASSOCIATIONS 


The following are only some of the many Windows user groups and special interest groups 
springing up all over the world. Contact WUGNET (phone number on following page), or 
your local PC user group, for information about joining or starting a Windows user group or 


special interest group. 


Arizona 

Tucson Computer Society 

PO Box 1489 

Tucson, AZ 85702 

Windows SIG Leader: Kevin Breslin 
Windows SIG Phone: 602/571-7128 


California 

UCLA Windows User Group 
2629 Manhattan Avenue, Suite 273 
Hermosa Beach, CA 90254 
Contact: Lee Hudspeth 
213/318-5212 


Los Angeles Windows Developers Group 
Microsoft Corporation 

6701 Center Drive West, Suite 1300 

Los Angeles, CA 

Group Contact: Margaret Johnson 
213/216-6636 


Windows Presentation Manager Association 
Techmart Executive Suites 

5201 Great American Parkway 

Suite 320 

Santa Clara, CA 95054 

408/562-6065 Fax: 408/562-6068 


Corporate Windows Council 
FMC Corporation 

1105 Colman Avenue 

San Jose, CA 95108 

Contact: Jim Canning 
415/601-5000 


Golden Gate PC User Group 
PO Box 151696 

San Rafael, CA 94915-1696 
Windows SIG leader: Emie Ganas 
415/927-2909 
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Canada 

WUGNET Toronto, Ontario Canada 
PO Box 95 

Streetsville Mississauga 

Ontario, Canada 

LS5M 2B7 

Contact: Don Roy 

416/855-1993 Fax: 416/542-1073 


Colorado 

Windows on the Rockies User Group 
PO Box 9107 

Denver, CO 80209 

Contact: Jack McKinley 

303/733-1277 


Kentucky 

Kentucky/Indiana PC User Group 
PO Box 3564 

Louisville, KY 40201 

Windows SIG Leader: Hugh Brooks 
Windows Phone: 502/896-9728 


Maryland 

Capital PC User Group 

51 Monroe Street, Plaza East Two 
Rockville, MD 20850 

Windows SIG Leader: Dan Sehnal 
Capital Hdq Info Line: 703/750-7809 


Massachusetts 

IBM PC Group of the Boston Comp. Society 
One Center Plaza 

Boston, MA 02108 

Windows SIG Leader: Jim Weiler 

BCS Hotline: 617/964-2547 


Michigan 

Central Michigan Windows User Group 
2356 Science Parkway, Suite 100 
Okemos, MI 48864 

Contact: Bill Hamilton 

517/347-0800 
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Minnesota 
Minneapolis Windows User Group 


Contact: George Neitz 
612/936-9572 


New York 

New York PC User Group 

40 Wall Street, Suite 2124 

New York, NY 10005-1301 

Windows SIG Leader: David Blumenstein 
NYPC Hotline: 212/533-NYPC 


Oregon 

Portland PC User Group 

921 SW Morrison, Galleria, Suite 529 
Portland, OR 97205 

Windows SIG Leader: Matt Miller 
Windows SIG Phone: 602/571-7128 


Pennsylvania 

National Windows User Group Network 
PO Box 1967 

Media, PA 19063 

Contact: Howard Sobel 

215/565-1861 

CompuServe: CIS#76702,1356 


Philadelphia Area Computer Society 
Drexel University 

Contact: Jack Kramer 

215/477-2143 


Texas 

North Texas PC User Group 

PO Box 780066 

Dallas, TX 75278 

Windows and OS/2 SIG Leader: James Dunn 
N. Texas Headquarters: 214/746-4699 


Houston Area League of PC Users 
1200 Post Oak Blvd, Suite 106 
Houston, TX 77056 

Windows SIG Leader: Dave Mason 
HAL Headquarters: 713/623-4425 


United Kingdom 

United Kingdom Windows User Group 
WUGNET UK 

Enterprise House 

Carlton Road 

Workshop, NOTTS S817QF 

Contact: Tim Bunning 

09 09 501 351 


Washington 

Pacific NW PC User Group (Washington) 
PO Box 3363 

Bellevue, WA 98009 

Windows SIG Leader: Casey Burns 
Windows SIG Phone: 206/784-6356 


Washington, D.C. 

Association of PC User Groups 
1101 Connecticut Ave. NW, Suite 901 
Washington, D.C. 20036 

Contact: Jerry Schneider 
703/425-9896 

BBS: 408/439-9367 


NEWSLETTERS AND JOURNALS 


For Windows Only 

Published by PJM Communications 
PO Box 6172 

Burbank, CA 91510 

818/563-4285 


OS/2 and Windows Magazine 

Published by The Silicon Beach Operation 
1101B Eugenia Place 

Carpinteria, CA 93013 

800/566-1282 


ACKnowledge, The Windows Letter 
144 Talmadge Road 

Mendham, NJ 07945 

Contact: Carole Patton 

201/543-6033 
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WUGNET Journal 

Published by WUGNET Publications, Inc. 
1295 N. Providence Road 

Media, PA 19063 

215/565-1861 


View, The WPMA Newsletter 

Published by Windows & Presentation Manager 
Association 

1521 N. Glenville 

Richardson, TX 75085 

214/234-8857 
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WINDOWS BOOKS 


Howard W. Sams & Company 
11711 North College Avenue 
Carmel, IN 46032 
317/573-2500 


The Best Book of Microsoft Windows 


IDG Books 

80 Elm Street 
Peterborough, NH 03458 
800/282-6657 


Infoworld on Windows: Windows 3 Secrets 


Microsoft Press 

One Microsoft Way 
Redmond, WA 98052 
206/882-8080 


Power Windows 

Programming Windows 

Running Windows (2nd Edition) 

ToolBook Companion 

Windows 3.0 Companion 

Microsoft Windows Guide to Programming 


Microsoft Windows Programmers Reference 


Microsoft Windows Programming Tools 


Osborne McGraw-Hill 
2600 Tenth Street 
Berkeley, CA 94710 
415/548-2805 


Windows 3.0 Made Easy 
Windows Programming: An Introduction 


Que Corporation 

11711 North College Avenue 
Carmel, IN 46032 
317/573-2544 


Using Microsoft Windows (2nd Edition) 
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Carl Townsend 


Brian Livingston 


Jim Heid 

Charles Petzold 

Stinson/Andrews 

Joseph R. Pierce 

Lori L. Lorenz/R. Michael O’ Mara 
MS-Press 

MS-Press 

MS-Press 


Sheldon 
Murray/Papis 


Ron Person/Karen Rose 
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5/91 


5/88 
2/88 
8/90 
6/90 
6/90 
7/90 
6/90 
6/90 


5/90 
5/90 
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Sybex 
2021 Challenger Drive 
Alameda, CA 94501 


415/523-8233 


Up & Running with Windows 
Mastering Windows 3.0 


Gabriele Wentages 
Robert Towart 


WINDOWS SUPPORT ON CompuServe 


The following information is provided courtesy of WUGNET. For users new to 


6/90 
6/90 


CompuServe, a detailed guide to help locate information can be accessed by typing GO 
XXXX where XXXX is the forum name. 


Forum ID Sec 


ADOBE 5 
5 
ALDUS 3 
APVENA 4 
APVENB- 6 
7 
9 
HP 10 
10 
MSAPP 7 
12 
MSEXCEL 3 
MSWIN 1 
Z 
3 
4 
8 
9 
10 
11 
12 
13 
14 
PCEO 5 
PCVENA_ 8 
13 
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Vendor 


Adobe 
Adobe 


Aldus 
CE Software 


Oldauvi 
Software Ventures 
T/Maker 


Hewlett-Packard 
Lotus 


Microsoft 
Microsoft 


Microsoft 


General Information 
Microsoft 


Programming Windows 
Windows Developers 
Non-MS Win Drivers 
Public Domain 
Windows Shareware 
Non-MS Press Releases 


Non-Tech. Cust. Support 


Alien 


Knowledge Garden 
Foresight Res 


Product(s) 


Illustrator 
Streamline 


PageMaker 
Calendar Maker PC 
Read-It OCR 
Microphone II 
Windows Clip Art 


New Wave 
Notes 


Project and Powerpoint 
Word for Windows 


Excel for Windows 
Windows 3.0 


Windows 2.x 
Toolbook 


FaxIt for Windows 


Knowledge Pro/Win 
Windows Drafix CAD 


Phone 


415/961-0911 
415/961-0911 


206/628-2320 
515/224-1995 
305/665-4665 
415/644-3232 
415/962-0195 


800/538-8787 
617/577-8500 


206/882-8080 
206/882-8080 


206/882-8080 


206/882-8080 


800/624-8999 


805/947-1310 


518/766-3000 
800/231-8574 


References and Inclusions 


References and Inclusions 


SAMNA 2/3 Samna AMI and AMI Professional 800/831-9679 
WINAPA General Information 

Access Softek Dragnet, Prompt, and TakeNote 415/654-0116 
DaVinci DaVinci E-Mail 800/328-4624 
Future Soft Eng DynaComm Asynch3, 

Synch 3270 713/496-9400 
Geographix SeisMap 303/595-0596 
hDC Computer hDC First Apps, and 

Windows Express 800/321-4606 
Hi-Q International APE 3.0 904/756-8988 
MCAE Inertia 317/497-1550 
Meta Software Design/IDEF, OA and 

MetaDesign 617/576-6920 
Micrografix Designer, DrawPlus, 

Charisma, Xport 800/733-3729 
Polaris PackRat 619/743-7800 
Precision Superbase 2&4 DBMS 214/929-4888 
Publishing Tech CBM Desktop Office 800/782-8324 
Publishing Tech MultiTack 800/782-8324 
Publishing Tech Pub Tech Batchworks 800/782-8324 
Roykore ABC Flowcharter & 

Orgcharter 415/563-9175 
General Information 
Corel Systems Corel Draw! 613/728-8200 
NBI Legacy 800/624-1111 
Owl International Guide 800/344-9737 
SoftView MaclIntax/Windows, 

Tax ViewPro 805/385-5000 
Whitewater Group Actor, WinTrieve, 

ObjectGraphics 800/869-1144 
ZSoft SoftType and Publishers 

Foundry 404/428-0008 
WUGNET WUGNET Journal, Library, 

Online 215/565-1681 
Kidasa Milestones 800/666-3886 
SoftCraft Soft Fonts 800/351-0500 
Xerox Ventura Publisher for Windows 800/822-8221 
Xerox Form Base 800/822-8221 
Aristocad More Windows 800/338-2629 
DCA/Crosstalk Crosstalk for Windows 800/241-4762 
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AUTHORIZED TRAINING CENTERS 


The following companies are part of the Microsoft network of Authorized Training Centers, 
and have been certified by Microsoft to provide training programs on Windows 3.0. Many 
personal computer software dealers also provide excellent training programs. Contact your 


local dealer for details. 


Arizona 
The Resource 


California 

Infotec Training Institute 

Quick Start 

Contracted Computer Training, Inc. 

PC Etcetera 

ABC Schools/ACT Training Svcs. Div. 
Learnsoft, Inc. 

Human Capital Corp-Inst. for Adv. Tech. 
PC Etcetera 

The Dublin Group 

The Informative Edge 

Training Works 

Adelphi Corporation 

New Horizons Computer Learning Center 
Infotec Training Institute 


Colorado 
Computer Skill Training Center 


Connecticut 
CPCE 
Sys-Ed Micro Computer Learning Center 


Delaware 
OnLine Consulting, Inc. 
PC Concepts 


Florida 
Computer Savvy Workshop 
Train U.S. 


Georgia 

BellSouth Media Training 

Executive Development Group, Inc. 
Software IQ 

American Computer Institute of Training 
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Scottsdale 


Camarillo 
Huntington Beach 
Los Angeles 
Los Angeles 
San Diego 
San Diego 
San Francisco 
San Francisco 
San Francisco 
San Francisco 
San Francisco 
San Ramon 
Santa Ana 
Santa Clara 


Denver 


Shelton 
Stamford 


Wilmington 
Wilmington 


Ft. Lauderdale 
Jacksonville 


Atlanta 
Atlanta 
Atlanta 
Atlanta 


602/949-1379 


805/388-3774 
714/894-1448 
213/827-0303 
213/683-0583 
619/280-9933 
619/546-1400 
612/943-4730 
415/291-8585 
415/227-4777 
415/392-5544 
415/243-0100 
415/275-1188 
714/556-1220 
408/562-6272 


303/399-7836 


203/925-0400 
203/356-1230 


302/658-3018 
302/428-1330 


305/486-0644 
904/731-2212 


404/847-1240 
404/952-3030 
404/698-0800 
404/984-2248 
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lilinois 

PC Concepts 

Professional Training Centers 
Professional Training Centers 
Professional Training Centers 
Crawford & Associates, Inc. 
Computer Support Centres 


indiana 
MICRO Simplified, Inc. 


Maryland 
Human Capital Corp-Inst. for Adv. Tech. 


Massachusetts 

DOS Associates 

Professional Development Group 
Egghead University 

Professional Development Group 
Computer Tutor Corporation 

PC Concepts 

American Computer Institute of Training 


Michigan 

Englehart Training Centers 

Englehart Training Centers 

Computer Training and Support Corp. 
Techno-Logic Concepts 
Techno-Logic Concepts/Warren Site 
Tri-Plex 


Minnesota 

Human Capital Corp-Inst. for Adv. Tech. 
Human Capital Corp-Inst. for Adv. Tech. 
Professional Training Centers 


Missouri 
Personal Computer Institute 
Wave Technologies Training, Inc. 


New Jersey 
Executive Computer Network 
Computer Applications Learning Center 
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Chicago 
Chicago 
Deerfield 
Hinsdale 
Rosemont 
Schaumburg 


Indianapolis 


Rockville 


Boston 
Boston 
Dedham 
Framingham 


Newton Lower Falls 


Waltham 


Grand Rapids 
Kalamazoo 
Livonia 
Livonia 
Livonia 

Troy 


Edina 
Minneapolis 
Minneapolis 


St. Louis 
St. Louis 


Fairfield 
Morristown 


312/807-4949 
312/332-3865 
708/940-8495 
708/920-0750 
708/698-6670 
708/330-1390 


317/842-7984 


800/532-4200 


617/247-3700 
508/872-1499 
617/329-3290 
508/872-1499 
617/964-5858 
617/890-0009 
508/475-1015 


616/285-6898 
616/372-1228 
313/525-1400 
313/462-2999 
313/462-2999 
313/244-8878 


612/943-4761 
612/943-4730 
612/341-0750 


314/426-2200 
314/878-2050 


201/575-5552 
201/539-6050 
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New York 
MicroTrek Enterprises, Inc. 
PC Etcetera 


PC Learning Centers of America, Inc. 


Technical Training Group 


Computer Applications Learning Center 


Logical Operations 


American Computer Institute of Training 


North Carolina 
The Training Alliance 


Ohio 
Computrain 
Acknowledge Training Center 


Oklahoma 
CompuLearn, Inc. 


Oregon 
B.C. T. I. 
NW Computer Learning Center 


Pennsylvania 

Micro-Ease Training Inc. 
Professional Training Services 
PC Concepts 

PC Concepts 

PC Concepts 


South Carolina 
Micros Support Centers 


Tennessee 
Computer Learning Center 


Texas 
Squier Computer Services 
Napier & Judd, Inc. 


Software Academy/First Word Learning Cntrs. 


BYTE Management, Inc. 
Edutech 

Learn Easy, Inc. 

Napier & Judd, Inc. 
Squier Computer Services 


Utah 
USA Computer Training Center 
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New York 
New York 
New York 
New York 
New York 
Rochester 
New York 


Winston-Salem 


Independence 
Mentor 


Oklahoma City 


Beaverton 
Salem 


Erie 

King of Prussia 
Philadelphia 
Pittsburgh 
Wayne 


Greenville 


Knoxville 


Austin 
Dallas 
Dallas 

Fort Worth 
Houston 
Houston 
Houston 
San Antonio 


Salt Lake City 


212/398-6410 
212/736-5870 
212/953-9800 
212/642-6000 
201/539-6050 
716/482-7700 
212/809-3590 


919/659-1585 


216/447-4430 
216/357-6115 


405/840-9674 


206/742-4638 
503/362-4818 


814/456-3838 
215/337-8878 
215/557-7895 
412/355-0499 
215/687-5554 


803/297-9943 


615/691-1515 


512/452-1200 
214/746-5028 
214/980-4940 
817/624-1900 
713/827-1314 
713/783-3279 
713/467-8300 
§12/828-9000 


801/972-3422 
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Virginia 
Egghead University 
Applied Technology Associates, Inc. 


American Computer Institute of Training 


Washington 

Egghead University 

B.C. T. I. 

B.C, T.1. 

B.C. T. 1. 

Boeing Computer Services 
B.C. TI. 

B.C. TI. 


Washington, D.C. 
Applied Technology Associates, Inc. 
Future Enterprises 


PC Learning Centers of America, Inc. 
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Arlington 
Vienna 


Bellevue 
Everett 
Seattle 
Seattle 
Seattle 
Tacoma 
Vancouver 


Washington, D.C. 
Washington, D.C. 
Washington, D.C. 


703/271-9800 
703/281-7200 
703/538-2248 


206/646-6766 
206/742-4638 
206/742-4638 
206/742-4638 
206/393-4475 
206/742-4638 
206/742-4638 


202/293-0909 
202/662-7676 
202/452-0888 
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Windows 3.0: Hardware Compatibility List 


The following computers, video displays, printers, pointing devices, keyboards, and 
networks have been certified by Microsoft for use with the Microsoft Windows graphical 
environment version 3.0. This list was current at the time it was published. Additional 
systems may have been certified subsequent to publication, and device drivers may be 
available for peripherals not listed below. To obtain information regarding either instance, 
please call Microsoft Product Support Services at (206) 454-2030. 


Items noted with an asterisk require special handling during the Windows installation 
process. When you install the Microsoft Windows environment on an item with an asterisk, 
the Setup program will present a description of your hardware configuration. At this phase in 
the Setup process, press F1 to access the online help system and receive information on how 
to proceed. 


COMPUTERS 


Any computer 100% compatible with those listed below. 


x¥ € € F¥ EF HF KF 


3Com 3Station 

Acer 1100/25 

Acer 1100/33 

Acer 1100SX 

AGI 33/8 

AGI 386/25 

ALR FlexCache 33/386 
ALR PowerFlex 386SX 
Amstrad PC2286 
Amstrad PC2386 
Apricot Qi 

Apricot XEN-S 

AST Bravo/286 

AST Bravo/386 

AST Bravo/386SX 
AST Premium 286 
AST Premium 386/25 
AST Premium 386/33 
AST Premium 386/SX 
AST Premium 386C 
AST Premium 486/25 
AST Premium 486/33 
AT&T 6386 WGS 
AT&T 6386/25 

AT&T 6386/SX 
AT&T 6386/SX WGS 
AT&T 6386E/33 
AT&T PC386/20 
AT&T PC6310 

Atari PC4X 
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Atari PC5 

Austin Computer Systems 386SX 
Bull Micral 200 

Bull Micral 400 

Bull Micral 45 

Bull Micral 500 

Bull Micral 600 

Bull Micral 65 

Bull Micral 75 

Commodore PC40-III 
Commodore PC60-III 
COMPAQ DESKPRO 286e 
COMPAQ DESKPRO 386 
COMPAQ DESKPRO 386/20 
COMPAQ DESKPRO 386/20e 
COMPAQ DESKPRO 386/25 
COMPAQ DESKPRO 386/33 
COMPAQ DESKPRO 386s 
COMPAQ DESKPRO 486/25 
COMPAQ LTE/286 
COMPAQ Portable 386 
COMPAQ Portable II 
COMPAQ SLT/286 
COMPAQ SYSTEMPRO 
CompuAdd Model 212 
CompuAdd Model 216 
CompuAdd Model 220 
CompuAdd Model 316 
CompuAdd Model 316s 
CompuAdd Model 320 
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CompuAdd Model 320s 
CompuAdd Model 325 
CompuAdd Model 333 
CompuAdd Model 425 
Daewoo Telecom DLT/386s 
Daewoo Telecom DPC/286 
Daewoo Telecopy DPC/286se 
Daewoo Telecom DPC/386-20 
Daewoo Telecom DPC/386-25 
Daewoo Telecom DPC/386s 
Daewoo Telecom DPS/386s 
DECStation 210 
DECStation 212 
DECStation 212LP 
DECStation 316 
DECStation 316+ 
DECStation 316sx 
DECStation 320 
DECStation 325c 
DECStation 333c 
DECStation 350 

Dell System 433e 

Dell System 210 

Dell System 310 

Dell System 316 

Dell System 316LT 

Dell System 316SX 

Dell System 320LX 

Dell System 325 

Dell System 425E 
Dynabook/286 Portable Desktop Computer 
Emerson ET200 

Epson Equity 386SX 

Epson Equity 386/20 

Epson Equity 386/25 

Epson Equity LT 386SX 
Everex 3000A 

Everex Step 286/16 

Everex Step 386/25 

Everex Step 386/33 
Gateway 386/16 

Gateway 386/20 

Gateway 386/25 

Gateway 386/25 Cache 
Gateway 386/33 ASIC 
GoldStar GS-210 

GoldStar GS-215 

GoldStar GS-217 

GoldStar GS-230 

GoldStar GS-286 

GoldStar GS-300 

GoldStar GS-320 
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GoldStar GS-325 
GoldStar GS-330 
GoldStar GS-386 

Goupil Golf-286 

Goupil G5-SX 

Goupil G5/286 

Grid 1810 

Grid 286-mfp 

Grid 286is 

Grid 386is 

Grid 386is-16 

Grid 386is-1630 

Grid 386is-20 

Grid 386is-25 

Grid 386is-33 

Grid 386isx 

Grid 386mc 

Grid 386sx-mfp 
GridCase 1520 
GRiDCase 1550sx 
HeadStart Technologies Head Start II 
HP Vectra 486 

HP Vectra A+ 

HP Vectra ES/12 

HP Vectra LS/12 

HP Vectra QS/16 

HP Vectra QS/16S 

HP Vectra QS/20 

HP Vectra RS/20C 

HP Vectra RS/25C 
Hyundai Super-286e 
Hyundai Super-386S 
IBM PC/AT 

IBM PS/1 

IBM PS/2 Model 30 286 
IBM PS/2 Model 50 
IBM PS/2 Model 50Z 
IBM PS/2 Model 55SX 
IBM PS/2 Model 65SX 
IBM PS/2 Model 70 486 
IBM PS/2 Model 80 386 
IBM PS/2 Model P70 386 
IBM PS/2 Model 60 
IBM PS/2 Model 70 386 
ICL DRS M40 

ICL DRS MS0 

ICL DRS M75 

Intel Microcomputer 386 
ITOS 286/12-40 
Leading Edge Model D2/LPS 
Leading Edge Model D3/20 
Leading Edge Model D3/25 
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Leading Edge Model D3/MC 
Leading Edge Model D3/SX 
Memorex Telex 7255 
Memorex Telex 7270 
Memorex Telex Intelligent System 7045-16 
Memorex Telex Intelligent System 7075 
MiTAC Desktop Mi316s 
MiTAC MPC2386 

MiTAC MPC2386e 
MiTAC MPC3000F 
MiTAC MPC4000G 
MiTAC MPS2386 
Mitsubishi MP386 
Mitsubishi MP386S 

Model American 386/25 
NCR PC386SX 

NCR PC386SX/MC 

NCR PC486/MC 

NCR PC920 

NCR PC925 

NEC PowerMate 286 Plus 
NEC PowerMate 386/20 
NEC PowerMate 386/25 
NEC PowerMate 386/25S 
NEC PowerMate 386/33E 
NEC PowerMate 486/25E 
NEC PowerMate SX 

NEC PowerMate SX Plus 
NEC PowerMate SX Portable 
NEC PowerMate SX/20 
NEC ProSpeed 386 

Nokia DS 338 

Nokia DS 348 

Nokia DS 448 

Nokia DT 216 

Nokia DT 326 

Nokia DT 336 

Normerel ATC 12 
Normerel ATC 16 
Normerel ATC 386 
Normerel ATM 386 
Normerel NS 70 

Northgate Elegance 386/20 
Northgate Elegance 386/25 
Northgate Elegance 386/33 
Northgate Slimline 386/20 
Ogivar System 386 
Olivetti CP486 

Olivetti M28 

Olivetti M211V 

Olivetti M300 

Olivetti M380 
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Olivetti M386/25 

Olivetti P500 

Olivetti P800 

Olivetti PCS 286 

Olivetti PCS 386SX 
Olivetti XP4 

Olivetti XP7 

Olivetti XP9 

Packard Bell Force 386SX 
Philips P3238 

Philips P3348SX 

Research Machines Nimbus AX-286 
Samsung SD-700 
Samsung SD-820 
Schneider 386 25-60 
Schneider Euro AT 
Schneider VGA AT System 40 
Schneider VGA AT System 70 
Siemens PCD-2M 
Siemens PCD-3TS 
Tandem PSX/300A 
Tandem PSX/300P 
Tandem PSX/300Q 
Tandem PSX/300S 
Tandem PSX/300V 
Tandon 386/20 

Tandon PAC 386SX 
Tandon PCA/12 

Tandy 2500 XL 

Tandy 2800 HD 

Tandy 3000 NL 

Tandy 4000 

Tandy 4000 LX 

Tandy 4000 SX 

Tandy 4016 DX 

Tandy 4016 SX 

Tandy 4020 LX 

Tandy 4025 LX 

Tandy 4033 LX 

Tandy 5000 MC 

Toshiba T1600 Portable 
Toshiba T3100SX Portable 
Toshiba T3200 Portable 
Toshiba T3200SX Portable 
Toshiba T5100/100 Portable 
Toshiba T5200 Portable 
Tulip AT 386/25 

Tulip AT 386sx 

Tulip AT Compact 3 

Tulip SX Compact 2 

Tulip TR 386/25 

Tulip TR 386sx 
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Tulip TR 486 

Unisys PW2 300/10 
Unisys PW2 500/16A 
Unisys PW2 500/20 
Unisys PW2 800-16 
Unisys PW2 800-20 
Unisys PW2 800/16-2 
Unisys PW2 800/20C 
Unisys PW2 800/25 
Unisys PW2 800/33 
Unisys PW2 800/486-25A 
Unisys PW2 LWS/286 
Victor V286C 

Victor V286M 

Wang MC350/16S 
Wang PC 350/33C 
Wang PC 380/33C 
Wang PC 480/25 
Wang PC250/16 


DISPLAYS 


Wang PC280 

Wang PC280/20 
Wang PC350/16S 
Wang PC380/33C 
Wang PC381 

Wang PC382 

Wyse WY-3116SX 
Wyse WY-3225 
Zenith SupersPort 286e 
Zenith SupersPort SX 
Zenith Z-248/12 
Zenith Z-286 LP 


* Zenith Z-386/16 
* Zenith Z-386/20 
* Zenith Z-386/25 
* Zenith Z-386/33 
* Zenith Z-386/33E 


Zenith Z-386/SX 


Any display 100% compatible with those listed below. 


CGA (color graphics adapter) 

EGA (enhanced graphics adapter) with 
high-resolution color display 

EGA (enhanced graphics adapter) with 
high-resolution monochrome display 

EGA (enhanced graphics adapter) with 
high-resolution color display (black & 
white) 

VGA (video graphics array) color & 
monochrome 


PRINTERS 


IBM 8514/a high-resolution display 

IBM MCGA (multicolor graphics array) 

Hercules with high-resolution 
monochrome display 

Olivetti/AT&T monochrome or PVC 
display 

Olivetti OEC color display or AT&T 
VDC750 

COMPAQ PORTABLE 386 plasma 
display Video 7 VGA 


Any printer 100% compatible with those listed below. 


Agfa 9000 Series PS 

Agfa Compugraphic 400PS 
Agfa Compugraphic Genics 
Apple LaserWriter 

Apple LaserWriter II NT/NTX 
Apple LaserWriter Plus 
Apricot Laser 

AST TurboLaser/PS-R408 1 
AT&T 435 

AT&T 470/475 

AT&T 473/478 

C-Itoh 8510 

Canon LBP-8II 
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Canon LBP-8III/LPB-4 
Dataproducts LZR-2665 
Digital LNO3R ScriptPrinter 
Digital LPS PrintServer 40 
Epson DFX-5000 

Epson EPL-6000 

Epson EX-800/1000 
Epson FX-100 

Epson FX-100+ 

Epson FX-185/286 

Epson FX-80 

Epson FX-80+ 

Epson FX-85 
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Epson FX-86e/286¢e 
Epson FX-850/1050 
Epson GQ-3500 
Epson JX-80 

Epson L-750/1000 
Epson LQ-500/510 
Epson LQ-800/1000 
Epson LQ-850/950/1050 
Epson LQ-1500 
Epson LQ-2500/2550 
Epson LX-80 

Epson LX-86 

Epson LX-800/810 
Epson MX-100 
Epson MX-80/80F/T 
Epson RX-100 
Epson RX-80/80F/T 
Epson SQ-2500 
Epson T-750 

Epson T-1000 
Fujitsu DL 2400 
Fujitsu DL 2600 
Fujitsu DL 3300 
Fujitsu DL 3400 
Fujitsu DL 5600 
Fujitsu DX 2200 
Fujitsu DX 2300 
Fujitsu DX 2400 
Fujitsu DX 3100 
Hermes 820 

HP 7470A 

HP 7475A 

HP 7550A 

HP 7580A 

HP 7580B 

HP 7585A 

HP 7585B 

HP 7586B 

HP ColorPro 

HP DeskJet 

HP DeskJet Plus 

HP DraftPro 

HP DraftPro DXL 
HP DraftPro EXL 
HP DraftMaster I 
HP DraftMaster II 
HP LaserJet 

HP LaserJet IID 

HP LaserJet IIP 

HP LaserJet HI 

HP LaserJet Plus 
HP LaserJet 500+ 
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HP LaserJet Series II 

HP LaserJet 2000 

HP PaintJet 

HP PaintJet XL 

HP ThinkJet 

IBM Color Printer 

IBM Graphics 

IBM Laser Printer 4019 
IBM Personal Page Printer 


IBM Personal Page Printer II-030 
IBM Personal Page Printer II-031 


IBM Proprinter 

IBM Proprinter I 
IBM Proprinter III 
IBM Proprinter X24 
IBM Proprinter X24e 
IBM Proprinter XL 
IBM Proprinter XL II 
IBM Proprinter XL24 
IBM Proprinter XL24e 
IBM Quiet Writer III 
Kyocera F-Series 
Linotronic 100/300/500 
NEC Colormate PS 
NEC PinWriter CP6 
NEC PinWriter CP7 
NEC PinWriter P5 
NEC PinWriter PSXL 
NEC PinWriter P6 
NEC PinWriter P7 
NEC PinWriter POXL 
NEC PinWriter P2200 
NEC PinWriter P5200 
NEC PinWriter P5300 
NEC Silentwriter LC 860 
NEC Silentwriter LC 890 
NEC Silentwriter LC 890XL 
Okidata 92/93-IBM 
Okidata ML 192 
Okidata ML 193 
Okidata ML 320 
Okidata ML 321 
Okidata ML 192-IBM 
Okidata ML 193-IBM 
Okidata ML 320-IBM 
Okidata ML 321-IBM 
Okidata 390/391 
Okidata 393 

Okidata 393C 

Okidata LaserLine 6 
Olivetti DM 100/1 
Olivetti DM 100/2 
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Olivetti DM 100/4 
Olivetti DM 105 
Olivetti DM 250 
Olivetti DM 280/282 
Olivetti DM 286/296 
Olivetti DM 290/292 
Olivetti DM 400 
Olivetti DM 580 
Olivetti DM 590 
Olivetti DM 600 
Olivetti ETV 5000 
Olivetti PG 108 
Olivetti PG 208 
Olivetti PG 303 
Olivetti PG 308 HS 
Olivetti PR 15B/17B 
Olivetti PR 19B 
Olivetti PR 24 


NETWORKS 


Olivetti TH 760 

QMS ColorScript 100 
QMS-PS 800 
QMS-PS 800 Plus 
QMS-PS 810 
QuadLaser I 

Tandy LP-1000 

Tegra Genesis 

TI 850/855 

TI OmniLaser 2108 
TI OmniLaser 2115 
Toshiba P351 

Toshiba P1351 
Toshiba PageLaser12 
Varityper VT-600 
Wang LCS15 

Wang LCS15 FontPlus 
Wang LDP8 


Any network 100% compatible with those listed below. 


3Com 3+Share 


3Com 3+Open LAN Manager 


Banyan VINES 4.0 
Microsoft Networks 


POINTING DEVICES 


* Microsoft LAN Manager version 1.0 


Microsoft LAN Manager version 2.0 
Novell NetWare 2.10 or later 
Novell NetWare 386 


Any mouse 100% compatible with those listed below. 


Hewlett-Packard mouse 


IBM PS/2 mouse 
Logitech mouse 
Microsoft Mouse 


KEYBOARDS 


Mouse Systems mouse on COM 1 
Mouse Systems mouse on COM 2 
Olivetti mouse 

Olivetti/AT&T keyboard mouse 


Any keyboard 100% compatible with those listed below. 


Standard keyboards 


Hewlett-Packard keyboards 


Olivetti keyboards 
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Windows™ 3.0: Resource Kit Feedback Sheet 


We will be updating this Kit as we release future versions of Windows™. As part of that process, we'd like to include 
more valuable information for our expert Windows users. We’d like you to tell us the type of additional information you’d 
like to see. 


How To Be Heard 


After you have a chance to review the Resource Kit, and if there are additional topics you’d like to see covered in an 
update, fill out the rest of this sheet and send it to the address at the bottom of the page. Your input will be extremely 
valuable to us as we prepare future information for the Kit. Thanks for your feedback. 


Your Feedback 
My top priorities for more information are (number these in order of importance): 
[| Installation and Setup | Networks 
[| Configuring Windows [| Troubleshooting 
¢ Fonts and Printing 
¢ Memory Management x Other 


a Running DOS Applications and PIFs 


I found the following Kit utilities the most valuable: 


I would like access to more utilities, such as: 


I would find the information in this Kit more helpful if: 


Please send your completed feedback sheet to: Microsoft 
One Microsoft Way 
Redmond, Washington 98052-6399 
Attn: Windows 3.0 Resource Kit 
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Appendix A 


DISK LAYOUTS FOR THE WINDOWS™ 3.0 DISK SETS 


The following are the disk layouts for the disks that are shipped with Windows™ 3.0. There 
are two versions — one for the 720K, 3.5" disk set, and one for the 1.2 MB, 5.25" disk set. 


Windows™ 3.0 Disk Layout — 720K 


Directory of WIN3ODISKO1 


GDI 
KERNEL 
SETUP 
SETUP 
SETUP 
USER 
WIN 
WINHELP 
WINHELP 


EXE 
EXE 
EXE 
HLP 
INF 
EXE 
CNF 
EXE 
HLP 


92326 
54105 
202432 
34891 
49219 
163221 
2419 
100335 
23614 


Directory of WIN3ODISK02 


8514 
8514F IX 
85140EM 
8514SYS 
CGA 

CGAF IX 
CGALOGO 
CGALOGO 
CGAOEM 
CGASYS 
COMM 
CONTROL 
EGA 

EGAF IX 
EGAHI BW 
EGALOGO 
EGALOGO 
EGAMONO 
EGAMONO 
EGAMONO 
EGAOEM 
EGASYS 
EMM386 
EXPAND 
HERCLOGO 
HERCLOGO 
HERCULES 
HPMOUSE 
HPSYSTEM 
KBDBE 
KBDCA 
KBDDA 
KBDDV 
KBDF I 
KBDFR 
KBDGR 
KBDHP 
KBDIC 


DRV 
FON 
FON 
FON 
DRV 
FON 
LGO 
RLE 
FON 
FON 
DRV 
INI 
DRV 
FON 
DRV 
LGO 
RLE 
DRV 
LGO 
RLE 
FON 
FON 
SY$ 
EXE 
LGO 
RLE 
DRV 
DRV 
DRV 
DLL 
DLL 
DLL 
DLL 
DLL 
DLL 
DLL 
DRV 
DLL 


44718 
3386 
3987 
3202 

26261 
2320 

885 
2934 
2783 
2351 
4918 

772 

42293 
2281 

26/01 
1044 
4918 

26767 

990 
4250 
2/82 
2484 

30943 

18377 

996 
4446 

2724] 
2648 
1885 
2024 
2099 
2017 

998 
2067 
1903 
1966 
6461 
1409 
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KBDIT DLL 1792 5-01-90 3:00a 
KBDLA DLL 2076 p- 01-90 3:00a 
KBDMOUSE DRV 1196 9-01-90 3:00a 
KBDNE Bik 2006 o-O]-90 37;00¢ 
KBDNO DLL 2036 5-01-90 3:00a 
KBDOLI DRV 565/ 5-01-90 3:00a 
KBDPO DLL 1960 5-01-90 3:00a 
KBDSF DLL 1972 9-01-90 3:00a 
KBDSG DLL 1372 p= 01°30 3:00a 
KBDSP DLL 2063 aU ag 3:00a 
KBD SW DLL 2052 5-01-90 3:00a 
KBDUK DLL 1152 6-01-90 3:00a 
KBDUS DLL 997 5-01-90 3:00a 
KBDUSX DLL 133] 5-01-90 3:00a 
KEYBOARD DRY 5731 x-O1-90 3:00a 
LANGDUT DLL 1397 5-01-90 3:00a 
LANGENG DLL 1216 5-Q1-90 3:00a 
LANGFRN DLL 1430 5-01-90 3:00a 
LANGGER DLL 1401 5-01-90 3:00a 
LANGSCA DLL 1221 5-01-90 3:00a 
LANGSPA DLL 1444 2-01-90 3:00a 
LANMAN DRV 23513 5-01-90 3:00a 
LMOUSE DRV 2058 5-01-90 3:00a 
LZEXPAND DLL 4096 5-01-90 3:00a 
MOUSE DRV 2896 5-01-90 3:00a 
MSMOUSE1 DRV 1124 9-01-90 3:00a 
MSMOUSE2 DRV 1124 5-01-90 3:00a 
MSNET DRV 4095 5-01-90 3:00a 
NETWARE DRV 23983 5-01-90 3:00a 
NOMOUSE DRY 43/7 5-01-90 3:00a 
OLIBW DRV 27618 S01 -80 3:00a 
PLASMA DRV 2/107 5-01-90 3:00a 
RAMDRIVE SY$ 3654 5-01-90 3:00a 
SMARTDRV SY$ 5482 5-01-90 3:00a 
SOUND DRV 2292 5-01-90 3:00a 
SV400A DRY 42134 5-01-90 3:00a 
ST ole DRV 1555 B-O1-80 3:00a 
SYSTEM SRC 470 be O1-90 3:00a 
TOSHWIN VCD 74 «01-80 3:00a 
V7VGA DRV 39818 5-01-90 3:00a 
VGA DRV 42515 5-01-90 3:00a 
VGA850 FON 2982 5-01-90 3:00a 
VGA860 FON 2967 5-01-90 3:00a 
VGA861 FON 2991 5-01-90 3:00a 
VGA863 FON 2980 5-01-90 3:00a 
VGA865 FON 2991 5-01-90 3:00a 
VGAFIX FON 2453 5-01-90 3:00a 
VGALOGO LGO 1085 5-01-90 3:00a 
VGALOGO RLE 5696 5-01-90 3:00a 
VGAMONO DRV 2650/7 5-01-90 3:00a 
VGAOEM FON 2989 5-01-90 3:00a 
VGASYS FON 2620 5-01-90 3:00a 
WIN SRC 778 5-01-90 3:00a 
WINVER 2287 5-01-90 3:00a 
XLAT850 BIN 394 5-01-90 3:00a 
XLAT860 BIN 364 5-01-90 3:00a 
XLAT861 BIN 36/7 5-01-90 3:00a 
XLAT863 BIN 367 5-01-90 3:00a 
XLAT865 BIN 365 5-01-90 3:00a 
Directory of WIN30DISKO3 
CALC EXE 26038 5-01-90 3:00a 
CALENDAR EXE 39387 5-01-90 3:00a 
CARDFILE EXE 32726 5-01-90 3:00a 
CONTROL EXE 82753 5-01-90 3:00a 
DIGITAL FON 707 5-01-90 3:00a 
MSDOS EXE 28580 5-01-90 3:00a 
NOTEPAD EXE 19546 5-01-90 3:00a 
PBRUSH DLL 4885 = ir Wea 18 3:00a 
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PBRUSH EXE 86718 5-01-30 3:00a 
PIFEDIT EXE 22186 5-01-90 3:00a 
PRINTMAN EXE 20662 5-01-90 3:00a 
PROGMAN EXE 26371 5-U1-90 3:00a 
RECORDER DLL 7813 5-01-90 3:00a 
RECORDER EXE 23760 5-01-90 3:00a 
SOL EXE 61995 5-01-90 3:00a 
SYSEDIT EXE 9832 5-01-90 3:00a 
WIN87EM DLL 8967 5-01-90 3:00a 
WINFILE EXE 57603 5-01-90 3:00a 
WINOLDAP MOD 26632 5-01-90 3:00a 
WRITE EXE 129626 5-01-90 3:00a 
Directory of WIN30DISK04 
CALC HLP 11/716 5-01-90 3:004a 
CALENDAR HLP 15002 5-01-90 3:00a 
CLIPBRD EXE 12328 5-01-90 3:00a 
CLIPBRD HLP 7812 5-01-90 3:00a 
CLOCK EXE 6179 5-01-90 3:00a 
CONTROL HLP 34064 5-01-90 3:00a 
KRNL386 EXE 46420 5-01-90 3:00a 
NOTEPAD HLP 12236 5-01-90 3:00a 
PBRUSH HLP 26294 5-01-90 3:00a 
PIFEDIT HLP 22579 5-01-90 3:00a 
PRINTMAN HLP 11609 5-01-90 3:00a 
PROGMAN HLP 45894 5-01-90 3:00a 
RECORDER HLP 12795 5-01-90 3:00a 
REVERSI EXE 8169 5-01-90 3:00a 
SOL HLP 8501 5-01-90 3:00a 
SWAPFILE EXE 17927 5-01-90 3:00a 
TASKMAN EXE 1865 5-01-90 3:00a 
TERMINAL EXE 78075 5-01-90 3:00a 
TERMINAL HLP 23476 5-01-90 3:00a 
WIN386 EXE 240993 5-01-90 3:00a 
WIN386 PS2 300 501-90 3:00a 
WINFILE HLP 28852 5-01-86 3:00a 
WINOA386 MOD 19393 5-01-90 3:00a 
WRITE HLP 22/769 5-01-90 3:00a 
Directory of WIN3ODISK05 
3270 TXT 4183 5-01-90 3:00a 
8514 GR3 8478 5-01-90 3:00a 
BANINST 386 973 5°01 =90 3:00a 
BOXES BMP 180 5-01-90 3:00a 
CARDFILE HLP 14056 5-01-90 3:00a 
CGA GR2 1768 5-01-90 3:00a 
CGA GR3 5948 9-01-90 3:00a 
CGA40850 FON 3445 5-01-90 3:00a 
CGA40OWOA FON 3278 5-01-90 3:00a 
CGA80850 FON 2792 5-01-90 3:00a 
CGA80W0A FON 2/80 5-01-90 3:00a 
CHESS BMP 28866 5-01-90 3:00a 
COURD FON 8008 5-01-90 3:00a 
DOSX EXE 23574 5-01-90 3:00a 
EGA GR3 9001 5-01-90 3:00a 
EGA SY$ 3892 9-01-90 3:00a 
EGA40850 FON 3768 5-01-90 3:00a 
EGA4OWOA FON 3649 5-01-90 3:00a 
EGA80850 FON 2961 5-01-90 3:00a 
EGASOWOA FON 2983 5-01-90 3:00a 
EGACOLOR GR2 2/711 5-01-90 3:00a 
EGAMONO GR2 2544 5-01-90 3:00a 
HELVD FON 19598 3-01 -9G 3:00a 
HELVF FON 25734 5-01-90 3:00a 
HERC GR3 5593 5-01-90 3:00a 
HERC850 FON 3244 5-01-90 3:00a 
HERCULES GR2 1809 5-01-90 3:00a 
HERCWOA FON S200 5-01-90 3:00a 
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HIMEM 
HPEBIOS 
KRNL286 
LANMAN 
LANMAN10 
MOUSE 
MOUSE 
MOUSEHP 
MOUSEHP 
NETWARE 
NETWORKS 
NWPOPUP 
OLIGRAB 
PAPER 
PARTY 
PLASMA 
PRINTERS 
PYRAMID 
README 
REVERS] 
RIBBONS 
SV400A 
SYMBOLB 
SYMBOLE 
SYSINI 
SYSINI2 
SYSINI3 
TMSRB 
TMSRD 
V7VGA 
VDD8514 
VDDCGA 
VDDCT441 
VDDHERC 
VGA 
VGACOLOR 
VGAMONO 
VGAMONO 
VIPX 
VNETWARE 
WEAVE 
WININI 
WININI2 
WINOA286 


CANONITI 
COURA 
COURB 
COURC 
COURE 
COURF 
DESKJET 
DESKJET 
FINSTALL 
FINSTALL 
HELVA 
HELVB 
HELVC 
HELVE 
HPPCL 
HPPCL 
HPPCL5A 
MODERN 
POUR PT 
PSCRIPT 
ROMAN 
SCRIPT 
SYMBOLA 
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TXT 
MOD 


DRV 
FON 
FON 
FON 
FON 
FON 
DRV 
HLP 
DLL 
HLP 
FON 
FON 
FON 
FON 
DRV 
HLP 
DRV 
FON 
DRV 
HLP 
FON 
FON 
FON 


Directory of WIN30DISKO6 


45211 
6417 
6963 
5/93 
7512 

10099 

61546 
7452 

59212 
9589 

15025 

17389 

14326 

19944 

97561 
7389 

FI153 
4200 

100220 

1232] 
6180 
5326 

16037 


s*U1-90 
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5-01-90 
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a-Ul-30 
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a=01~90 
a= O1 87 
o@ OL +80 
o- 01-90 
o-DL+90 
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3-01-90 
5-01-90 
s*Q1=90 
+-01-90 
5-01-90 
o-O1+90 
6-01-90 
3-01-90 
>=01-90 
501-90 
5-01-90 
5-01-90 
o*D1<90 
e-U1620 
3-01-90 
5-01-90 
a-O1-80 
o-O1-80 
oO 1-90 
901-90 
a-01,-90 
5-01-90 
a-D1-80 
5-01-90 
5-01-90 
o“UL<90 
3-01-90 


FOI 30 
5-Q1-90 
o- O10 
S*Q1°90 
5-01-90 
5-01-90 
2-01-90 
b-UL=90 
5-01-90 
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5-01-90 
5-O1L-90 
s-O1-90 
a-0i- 80 
5-01-90 
o=01-90 
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SYMBOLF FON 26978 5-01-90 3:00a 
TMSRA FON 15314 5-01-90 3:00a 
TMSRC FON 14414 5-01-90 3:00a 
TMSRE FON 19783 5-01-90 3:00a 
TMSRF FON 25350 5-01-90 3:00a 
Directory of WIN3ODISK07 
123 PIF 203 5-01-96 3:00a 
CITOH DRV 11389 9-01-90 3:00a 
CR12RPA PUF 5847 5-01-90 3:00a 
DM600 DRV 19109 5-01-90 3:00a 
EPSON24 DRV 23651 5-01-90 3:00a 
EPSON DRV 22962 5-01-90 3:00a 
FUJIMTRX DRV 36680 5-01-90 3:00a 
HPPLOT DRV 34041 5-01-90 3:00a 
IBM4019 DRV 51878 s°01-90 3:00a 
IBMCOLOR DRV 25973 5-01-90 3:00a 
I BMGRX DRV 11153 5-01-90 3:00a 
LBP8II DRV 38841 5-01-90 3:00a 
LGO8RPA PUF 3426 5-01-90 3:00a 
LG12RPA PUF 4707 5-01-90 3:00a 
NEC24PIN DRV 22961 5-01-90 3:00a 
OKI24 DRV 22742 e-01 +80 3:00a 
OKI9 DRV 20960 5-01-90 3:00a 
OKI9IBM DRV 20619 5-01-90 3:00a 
OLIPRIN2 DRV 22052 5-01-90 3:00a 
OLIPRINT DRV 21818 5-01-90 3:00a 
PAINTJET DRV 101386 5-01-90 3:00a 
PAINTJET HLP 9432 5-01-90 3:00a 
PROPRINT DRV 20232 5-01-90 3:00a 
PROPRN24 DRY 19952 5-01-90 3:00a 
QWITI DRV 22720 9-01-90 3:00a 
SF4019 EXE 33549 5-01-90 3:00a 
TH/60 DRV 23868 5-01-90 3:00a 
THINKJET DRV 10976 5-01-90 3:00a 
T1850 DRV 10517 5-01-90 3:00a 
TOSHIBA DRV 12829 5-01-90 3:00a 
he DRV 17244 5-01-90 3:00a 
TTY HLP 8483 5-01-90 3:00a 
Windows 3.0 Disk Layout — 1.2 MB 
Directory of WIN30DISKO1 
8514 DRV 44718 5-01-90 3:00a 
8514F 1X FON 3386 5-01-90 3:00a 
85140EM FON 3987 5-01-90 3:00a 
8514SYS FON 3202 5-01-90 3:00a 
CGA DRV 26261 5-01-90 3:00a 
CGAFIX FON 2320 5-01-90 3:00a 
CGAOEM FON 2783 5-01-90 3:00a 
CGASYS FON 2351 5-01-90 3:00a 
COMM DRV 4918 5-01-90 3:00a 
EGA DRV 42293 5-01-90 3:00a 
EGAF IX FON 2281 5-01-90 3:00a 
EGAHIBW DRV 26701 5-01-90 3:00a 
EGAMONO DRV 26/67 5-01-90 3:00a 
EGAOEM FON 2782 5-01-90 3:00a 
EGASYS FON 2484 5-01-90 3:00a 
GDI EXE 92326 5-01-90 3:00a 
HERCULES DRV 27247 5-01-90 3:00a 
HPMOUSE DRV 2648 5-01-90 3:00a 
HPSYSTEM DRV 1885 5-01-90 3:00a 
KBDHP DRV 6461 5-01-90 3:00a 
KBDMOUSE DRV 1196 5-01-90 3:00a 
KBDOLI DRV 5857 5-01-90 3:00a 
KERNEL EXE 54105 5-01-90 3:00a 
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KEYBOARD 


LMOUSE 
MOUSE 


MSMOUSE1 
MSMOUSE2 


NOMOUSE 
OLIBW 
PLASMA 
SETUP 
SETUP 
SETUP 
SOUND 
SV400A 
SYSTEM 
SYSTEM 
USER 
V7VGA 
VGA 
VGAF IX 
VGAMONO 
VGAQEM 
VGASYS 
WIN 

WIN 
WINHELP 
WINHELP 


CALC 


CALENDAR 
CARDFILE 


CGALOGO 
CGALOGO 
CLIPBRD 
CLOCK 
CONTROL 
CONTROL 
DIGITAL 
EGALOGO 
EGALOGO 
EGAMONO 
EGAMONO 
EMM386 
EXPAND 


HERCLOGO 
HERCLOGO 


KBDBE 
KBDCA 
KBDDA 
KBDDV 
KBDFI 
KBDFR 
KBDGR 
KBDIC 
KBDIT 
KBDLA 
KBDNE 
KBDNO 
KBDPO 
KBDSF 
KBDSG 
KBDSP 
KBDSW 
KBDUK 
KBDUS 
KBDUSX 
LANGDUT 
LANGENG 
LANGFRN 
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DRV 
DRV 
DRV 
DRV 
DRV 
DRV 
DRV 
DRV 
EXE 
HLP 
INF 
DRV 
DRV 
DRV 
SRC 
EXE 
DRV 
DRV 
FON 
DRV 
FON 
FON 
CNF 
SRC 
EXE 
HLP 


EXE 
EXE 
EXE 
LGO 
RLE 
EXE 
EXE 
EXE 
INI 
FON 
LGO 
ae 
LGO 
RLE 
SY$ 
EXE 
LGO 
RLE 
DLL 
DLL 
DLL 
DLL 
DLL 
DLL 
DLL 
DLL 
DLL 
DLL 
DLL 
DLL 
DLL 
DLL 
DLL 
DLL 
DLL 
DLL 
DLL 
DLL 
DLL 
DLL 
DLL 


5731 
2058 
2896 
1124 
1124 
43] 
2/618 
27107 
202432 
34891 
49095 
2292 
42134 
1555 
470 
163221 
39818 
42515 
2453 
26507 
2989 
2620 
2419 
778 
100335 
23614 
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26038 
3938) 
32726 
885 
2934 
12328 
6179 
82753 
772 
707 
1044 
4918 
990 
4250 
30943 
18377 
996 
4446 
2024 
2099 
2017 
998 
2067 
1903 
1966 
1409 
1792 
2076 
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2036 
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1972 
1372 
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2092 
1152 
997 
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L397 
1216 
1430 
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LANGGER DLL 1401 9-01-90 3:00a 
LANGSCA DLL 1221 9-01-90 3:00a 
LANGSPA DLL 1444 2*01+S0 3:00a 
LANMAN DRV 23513 5-01-90 3:00a 
LZEXPAND DLL 4096 5-01-90 3:00a 
MSDOS EXE 28580 5-01-90 3:00a 
MSNET DRV 4095 5-01-30 3:00a 
NETWARE DRV 23983 9-0) 90 3:00a 
NOTEPAD EXE 19546 5-01-90 3:00a 
PBRUSH DLL 4885 5-01-90 3:00a 
PBRUSH EXE 86/18 a1 <0 3:00a 
PIFEDIT EXE 22186 6-01-90 3:00a 
PRINTMAN EXE 20662 6-01-90 3:00a 
PROGMAN EXE 26371 o- 01-90 3:00a 
RAMDRIVE SY$ 3654 5-01-90 3:00a 
RECORDER DLL 7813 5-01-90 3:00a 
RECORDER EXE 23760 9-01-90 3:00a 
REVERS] EXE 8169 5-01-90 3:00a 
SMARTDRV SY$ 5482 5-01-90 3:00a 
SOL EXE 61995 o- 01-90 3:00a 
SYSEDIT EXE 9832 5*01=90 3:00a 
TASKMAN EXE 1865 BU) =20 3:00a 
TERMINAL EXE 78075 B-O1-90 3:00a 
TOSHWIN VCD 74 5-01-90 3:00a 
VGA850 FON 2982 S-01-80 3:00a 
VGA860 FON 2967 o- 01-80 3:00a 
VGA861 FON 2991 5-01-90 3:00a 
VGA863 FON 2980 5-01-90 3:00a 
VGA865 FON 2991 5-01-90 3:00a 
VGALOGO LGO 1085 5-01-90 3:00a 
VGALOGO RLE 9696 s-U1<90 3:00a 
WIN87EM DLL 8967 5-01-90 3:00a 
WINFILE EXE 57603 3-01-90 3:00a 
WINOLDAP MOD 26632 5-01-90 3:00a 
WINVER 2287 5-01-90 3:00a 
WRITE EXE 129626 »-O01-90 3:00a 
XLAT850 BIN 394 5-01-90 3:00a 
XLAT860 BIN 364 5-01-90 3:00a 
XLAT861 BIN 367 5-01-90 3:00a 
XLAT863 BIN 36/7 p= Q1+90 3:00a 
XLAT865 BIN 365 S-QL-90 3:00a 


Directory of WIN30DISK03 


3270 TXT 4183 5-01-30 3:00a 
BOXES BMP 180 5-01-90 3:00a 
CALC HLP 11716 9-01-90 3:00a 
CALENDAR HLP 15002 5-01-90 3:00a 
CARDFILE HLP 14056 5-01-90 3:00a 
CGA GR2 1/68 5-01-90 3:00a 
CHESS BMP 28866 3-01-90 3:00a 
CLIPBRD HLP 7812 6-01-90 3:00a 
CONTROL HLP 34064 5-01-90 3:00a 
DOSX EXE 23574 01-90 3:00a 
EGA SY$ 3892 5-01-90 3:00a 
EGACOLOR GR2 2711 9-0) -90 3:00a 
EGAMONO GR2 2544 5-01] -30 3:00a 
HERCULES GR2 1809 5-01-90 3:00a 
HIMEM SY$ 6702 5-01-90 3:00a 
KRNL286 EXE 45821 5 Q1-90 3:00a 
KRNL386 EXE 46420 2-01-90 3:00a 
NETWORKS TXT 12574 o- 01-20 3:00a 
NOTEPAD HLP 12236 5-01-90 3:00a 
OLIGRAB GR2 2618 o- 01-90 3:00a 
PAPER BMP 10561 9-01-90 3:00a 
PARTY BMP 16463 o“O1-90 3:00a 
PBRUSH HLP 26294 a-O1-80 3:00a 
PIFEDIT HLP 22579 2-01-90 3:00a 
PRINTERS TXT 8780 5-01-90 3:00a 
PRINTMAN HLP 11609 5-01-90 3:00a 
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PROGMAN 
PYRAMID 
README 
RECORDER 
REVERSI 
RIBBONS 
SOL 
SV400A 
SWAPFILE 
SYSINI 
SYSINI2 
SYSINI3 
TERMINAL 
VGACOLOR 
VGAMONO 
WEAVE 
WIN386 
WIN386 
WINFILE 
WININI 
WININI2 
WINOQA286 
WINOA386 
WRITE 


8514 
BANINST 
CGA 
CGA40850 
CGA40WOA 
CGA80850 
CGA80WOA 
COURA 
COURB 
COURC 
COURD 
COURE 
COURF 
EGA 
EGA40850 
EGA40OWOA 
EGA80850 
EGA80W0A 
HELVA 
HELVB 
HELVC 
HELVD 
HELVE 
HELVF 
HERC 
HERC850 
HERCWOA 
HPEBIOS 
LANMAN 
LANMAN10 
MODERN 
MOUSE 
MOUSE 
MOUSEHP 
MOUSEHP 
NETWARE 
NWPOQPUP 
PLASMA 
ROMAN 
SCRIPT 
SYMBOLA 
SYMBOLB 
SYMBOLE 
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HLP 
BMP 
TXT 
HLP 
HLP 
BMP 
HLP 
GR2 
EXE 
TXT 
TXT 
TXT 
HLP 
GR2 
GR2 
BMP 
EXE 
PS2 
HLP 
TXT 
TXT 
MOD 
MOD 
HLP 


GR3 
386 
GR3 
FON 
FON 
FON 
FON 
FON 
FON 
FON 
FON 
FON 
FON 
GR3 
FON 
FON 
FON 
FON 
FON 
FON 
FON 
FON 
FON 
FON 
GR3 
FON 
FON 
386 
HLP 
386 
FON 
COM 
SY$ 
COM 
SY $ 
HLP 
EXE 
GR3 
FON 
FON 
FON 
FON 
FON 


Directory of WIN30DISK04 


8478 
973 
5948 
3445 
3278 
2792 
2780 
6417 
6963 
5793 
8008 
7512 
10099 
9001 
3768 
3649 
2961 
2983 
15025 
17389 
14326 
19598 
19944 
25734 
bo93 
3244 
3239 
2094 
12369 
1548 
4200 
19218 
19133 
20199 
20135 
13322 
2253 
0994 
6180 
5326 
1603/7 
18639 
21077 


5-01-90 
o-D1=90 
5-01-30 
2-01-90 
5-01-90 
5-01-90 
59-01-90 
5-01-20 
5-01-90 
o~ O10 
5-01-90 
5-01-90 
5-01-90 
5-01-90 
7-U1-0 
5-01-90 
6*U1=90 
5-Q)-90 
2-Q1-90 
5-01-90 
6-01-90 
5-01-90 
5-01-90 
5-01-90 


a 0.L=90 
5-01-90 
3-0] -20 
»-O1-20 
5-01-90 
e- D190 
s- 01-30 
9-01-90 
o-U)-30) 
pe Ol=20 
9-01-30 
5-01-90 
5-01-90 
5-01-90 
o-Q1-90 
S-Olevy 
5-01-90 
9-01-90 
5-01-90 
5-01-90 
5*01-90 
o-O1-90 
o-O1-80 
5-07-90 
3-01-90 
o*01 +90 
B-UL=90 
5-01-80 
5-01-90 
5-01 >90 
5°01 -80 
s-U1-30 
9-01-90 
5°O01+o0 
5-01-90 
5-01-90 
5-01-90 
9-01-90 
2-01-30 
g-01-90 
b-01-90 
5-01-90 
5-01-90 
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Re) atl 


SYMBOLF FON 26978 s-U1-90 3:00a 
TMSRA FON 15314 a-U1-9U 3:00a 
TMSRB FON 17176 2-01-90 3:00a 
TMSRC FON 14414 5-01-90 3:00a 
TMSRD FON 20237 5-01-90 3:00a 
TMSRE FON 19/83 5-01-90 3:00a 
TMSRF FON 25350 5-01-90 3:00a 
V7VGA GR3 8478 6-01-90 3:00a 
VDD8514 386 18362 5-01-90 3:00a 
VDDCGA 386 8914 5-01-90 3:00a 
VDDCT441 386 18046 5-01-90 3:00a 
VDDHERC 386 7039 2-01-90 3:00a 
VGA GR3 9307 5-01-90 3:00a 
VGAMONO GR3 7518 5-01-90 3:00a 
VIPX 386 5584 a-UL-'90 3:00a 
VNETWARE 386 3486 5-01-90 3:00a 


Directory of WIN3ODISKO5 


123 PIF 203 3-01-30 3:00a 
CANONITI DRV 45211 2-01-80 3:00a 
CITQH DRV 11389 9-01-90 3:00a 
CRIZRPA PUF 5847 2-01-90 3:00a 
DESKJET DRV 61546 3-01-90 3:00a 
DESKJET HLP 7452 3-D1-90 3:00a 
DM600 DRV Lg109 5-01-90 3:00a 
EPSON24 DRV 23651 39-01-90 3:00a 
EPSONY DRV 22962 5-01-90 3:00a 
FINSTALL DLL 59212 s- 01-30 3:00a 
FINSTALL HLP 9589 S-01-80 3:00a 
FUJIMTRX DRV 36680 3-01-90 3:00a 
HPPGL DRV 97561 o-D1-90 3:00a 
HPPCL HLP 7389 s-01-90 3:00a 
HPPCL5A DRV 77153 5-01-90 3:00a 
HPPLOT DRV 34041 6-01-90 3:00a 
TBM4019 DRV 51878 5-01-90 3:00a 
IBMCOLOR DRV 25973 5-01-90 3:00a 
IBMGRX DRV 11153 3-01-90 3:00a 
LBP8II DRV 38841 p=DL+90 3:00a 
LGO8RPA PUF 3426 o*01-90 3:00a 
LG12RPA PUF 4707 5-01-90 3:00a 
NEC24PIN DRV 22961 5”O1+90 3:00a 
OKI24 DRV 22742 o-D1-90 3:00a 
OKI9 DRV 20960 on 80 3:00a 
OKI9IBM DRV 20619 5-01-90 3:00a 
OLIPRIN2 DRV 22052 5-01-90 3:00a 
OLIPRINT DRV 21818 5-01-90 3:00a 
PAINTJET DRV 101386 »- 01-90 3:00a 
PAINTJET HLP 9432 oD 1-90 3:00a 
PROPRINT DRV 20232 2-U1-30 3:004a 
PROPRN24 DRV S932 5-01-90 3:00a 
PSCRIPT DRV 100220 a - 01-80 3:00a 
PSCRIPT HLP 12321 5-01-90 3:00a 
QWITI DRV 22/20 5-01-90 3:00a 
SF4019 EXE 33549 a-OE-90 3:004a 
TH760 DRV 23868 5-01-90 3:00a 
THINKJET DRV 10976 5-OL-90 3:00a 
T1850 DRV 10517 5-01-90 3:00a 
TOSHIBA DRV 12829 2-01-90 3:00a 
TTY DRV 17244 o~O1-90 3:00a 
TTY HLP 8483 9-01-90 3:00a 
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The Windows™ 3.0 Supplemental Driver Library (SDL) 


The Windows 3.0 package contains support for the most popular printers, displays, pointing 
devices, and other hardware peripherals. Since Windows 3.0 was released in May of 1990, a 
number of new or improved device drivers (software programs which allow peripherals to 
work with Windows) have been developed. 


ed 


The Windows 3.0 Supplemental Driver Library (SDL) contains these new or improved 
device drivers, plus support for over 125 of the less commonly used printers and displays. It 
even supports computer hardware for handicapped users. The SDL is available free of charge 
on the CompuServe, GEnie, and MS-OnLine networks and on Bulletin Board systems 
nationwide. 


If you don’t have access to a network or Bulletin Board, you can order the SDL disks for $20 
by calling (800) 426-9400. 


Location of Files for 5.25 Inch Disks 


Printers Supported Driver Name Located 
Agfa 9000 Series PS PSCRIPT.DRV Disk 4 
Agfa Compugraphic 400PS PSCRIPT.DRV Disk 4 
Agfa Compugraphic Genics HPPCL.DRV Disk 3 
AMT Accel 500 ACCEL.DRV Disk 3 
AMT Accel 535 ACCEL.DRV Disk 3 
Apple LaserWriter PSCRIPT.DRV Disk 4 ~ 
Apple LaserWriter II NT/NTX PSCRIPT.DRV Disk 4 
Apple LaserWriter Plus PSCRIPT.DRV Disk 4 
Apricot Laser HPPCL.DRV Disk 3 
AST TurboLaser/PS - R4081 PSCRIPT.DRV Disk 4 
Bitstream Flex FLEX.DRV Disk 2 
Brother HL-4 BROHL.DRV Disk 4 
Brother HL-8e BROHL.DRV Disk 4 
Brother M-1809-Epson BROTH9.DRV Disk 4 
Brother M-1824L BROTH24.DRV Disk 4 
Brother M-1909-Epson BROTH9.DRV Disk 4 
Brother M-1924L BROTH24.DRV Disk 4 
Canon BJ-10e CANON10e.DRV Disk 4 
Canon BJ-130e CANON130.DRV Disk 4 
Canon LBP-4 LBPHLDRV Disk 2 
Canon LBP-8 III LBPHI.DRV Disk 2 
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Printers Supported 


Canon LBP-8 III-D 
Dataproducts LZR-2665 

Digital LNO3R ScriptPrinter 
Digital LPS PrintServer 40 
Epson EPL-6000 

HP LaserJet 

HP LaserJet 2000 

HP LaserJet 500+ 

HP LaserJet IID 

HP LaserJet IID (PostScript cart.) 
HP LaserJet IIP 

HP LaserJet IIP (PostScript cart.) 
HP LaserJet Ill 

HP LaserJet III (PostScript cart.) 
HP LaserJet IMD 

HP LaserJet Plus 

HP LaserJet Series II 

IBM Personal Page Printer II-030 
IBM Personal Page Printer II-031 
IBM Personal Page Printer 

IBM Quickwriter 5204 

IBM 4019 v52.1 (17 Fonts) 

IBM 4019 v52.1 (39 Fonts) 

JDL 850 

JDL 950 

Kodak Diconix 150 

Kodak Diconix 150 Plus 
Kyocera F-Series 

Linotronic 100/300/S00 

NEC Colormate PS 

NEC Silentwriter LC 860 

NEC Silentwriter LC 860 Plus 
NEC Silentwriter LC 890 


Driver Name 


LBPIHT.DRV 
PSCRIPT.DRV 
PSCRIPT.DRV 
PSCRIPT.DRV 
OHPPCL.DRV 
HPPCL.DRV 
HPPCL.DRV 
HPPCL.DRV 
HPPCL.DRV 
HPID522.WPD 
HPPCL.DRV 
HPIIP522.WPD 
HPPCLSA.DRV 
HPII522.WPD 
HPPCLSA.DRV 
HPPCL.DRV 
HPPCL.DRV 
PSCRIPT.DRV 
PSCRIPT.DRV 
PSCRIPT.DRV 
IBM5204.DRV 
IBM17521.WPD 
IBM39521.WPD 
JDL850.DRV 
JDL850.DRV 
DCNX150.DRV 
DCNX150P.DRV 
HPPCL.DRV 
PSCRIPT.DRV 
PSCRIPT.DRV 
HPPCL.DRV 
HPPCL.DRV 
PSCRIPT.DRV 


Located 


Disk 2 
Disk 4 
Disk 4 
Disk 4 
Disk 3 
Disk 3 
Disk 3 
Disk 3 
Disk 3 
Disk 4 
Disk 3 
Disk 4 
Disk 3 
Disk 4 
Disk 3 
Disk 3 
Disk 3 
Disk 4 
Disk 4 
Disk 4 
Disk 2 
Disk 4 
Disk 4 
Disk 2 
Disk 2 
Disk 2 
Disk 2 
Disk 3 
Disk 4 
Disk 4 
Disk 3 
Disk 3 
Disk 4 
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Printers Supported 


NEC Silentwriter LC 890XL 
NEC Silentwriter2 90 v52.2 


NEC Silentwriter2 290 v52.0 


Okidata 380 
Okidata 390 Plus 
Okidata 391 Plus 
Okidata 393 C Plus 
Okidata 393 Plus 
Okidata LaserLine 6 
Okidata OL-820 
Okidata OL840/PS v51.8 
Olivetti DM-309 
Olivetti ETV 5000 
Olivetti PG 108 
Olivetti PG 208 M2 
Olivetti PG 303 
Olivetti PG 308 HS 
Olivetti PG 308 HS 
QMS ColorScript 100 
QMS-PS 800 
QMS-PS 800 Plus 
QMS-PS 810 
QMS-PS 820 Turbo 
QMS-PS 2200 v51.0 
QuadLaser I 

Seiko CH-5504 
Seiko CH-5514 

Star NX-1000 II 
Star XB-2410 

Star XB-2415 

Tandy LP-1000 


Tegra Genesis 


TI MicroLaser PS17 v52.1 


Driver Name 


PSCRIPT.DRV 
N2090522.WPD 
N2290520.WPD 
OKI24PLS.DRV 
OKI24PLS.DRV 
OKI24PLS.DRV 
OKI24PLS.DRV 
OKI24PLS.DRV 
HPPCL.DRV 
OL820.DRV 
OL840518.WPD 
DM309.DRV 
HPPCL.DRV 
HPPCL.DRV 
HPPCL.DRV 
PSCRIPT.DRV 
HPPCL.DRV 
PSCRIPT.DRV 
PSCRIPT.DRV 
PSCRIPT.DRV 
PSCRIPT.DRV 
PSCRIPT.DRV 
Q820_517.WPD 
Q2200510.WPD 
HPPCL.DRV 
CH5500.DRV 
CH5500.DRV 
STARM9.DRV 
STARM24.DRV 
STARM24.DRV 
HPPCL.DRV 
HPPCL.DRV 


TIM17521.WPD 


Located —— 


Disk 4 
Disk 4 
Disk 4 
Disk 3 
Disk 3 
Disk 3 
Disk 3 
Disk 3 
Disk 3 
Disk 2 
Disk 4 
Disk 2 
Disk 3 
Disk 3 
Disk 3 
Disk 4 
Disk 3 —_ 
Disk 4 
Disk 4 
Disk 4 
Disk 4 
Disk 4 
Disk 4 
Disk 4 
Disk 3 
Disk 2 
Disk 2 
Disk 4 
Disk 4 
Disk 4 
Disk 3 
Disk 3 


Disk 4 
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Printers Supported 


TI MicroLaser PS35 v52.1 
TI OmniLaser 2108 

TI OmniLaser 2115 
Toshiba PageLaser12 
Unisys AP9415 v47.0 
Varityper VT-600 

Wang LCS15 

Wang LCS15 FontPlus 


Wang LDP8 


Displays Supported in this Package 


ATI Mode 54h (800x600 16 colors) v2.00 

ATI Mode 55h (1024x768 16 colors) v2.00 
CHIPS Super VGA 82C451 (800x600 16 colors) 
CHIPS Super VGA 82C452 (800x600 16 colors) 
CHIPS Super VGA 82C452 (1024x768 16 colors) 
CHIPS Super VGA 82C452 (640x480 256 colors) 
COMPAQ Integrated Video Graphics System 
DGIS 3.x Medium Resolution w/VGA 

DGIS 3.x High Resolution w/VGA 

Paradise VGA (800x600 16 colors) 

Paradise VGA (1024x768 16 colors) 

Paradise VGA (640x480 256 colors) 

Video Seven VGA (800x600 16 colors) 

Video Seven VGA (1024x768 16 colors) 

Video Seven VGA (640x480 256 colors) 


Driver Name 


TIM35521.WPD 
PSCRIPT.DRV 
PSCRIPT.DRV 
HPPCL.DRV 
U9415470.WPD 
PSCRIPT.DRV 
PSCRIPT.DRV 
PSCRIPT.DRV 
HPPCL.DRV 


Driver Name 


win3-54b.drv 
win3-55b.drv 
45131600.drv 
45231600.drv 
win31768.drv 
win3p480.drv 
cpqivgs.drv 
Ver 1.01 

Ver 1.01 
vga800.drv 
vgal024.drv 
pvga480.drv 
v760016.drv 
v776816.drv 
v7480256.drv 


Located 


Disk 4 
Disk 4 
Disk 4 
Disk 3 
Disk 4 
Disk 4 
Disk 4 
Disk 4 
Disk 3 


Located 


Disk 1 
Disk 1 
Disk 1 
Disk 1 
Disk 1 
Disk 1 
Disk 2 
dgis3lo.drv 
dgis3hi.drv 
Disk 1 
Disk 1 
Disk 1 
Disk 2 
Disk 2 
Disk 2 
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Printer Driver Files loaded with Driver 

hppcl.drv finstall.dll finstall.hlp hppcel.hip 
hppel5a.drv finstall.dll finstall.hlp hppel5a. hip 
pscript.drv pscript.hlp 

01820.drv gendrv.exe sf820.exe 

flex.drv gendrv.exe sfflex.exe 

Ibpiii.drv gendrv.exe can_adf.exe 

ch5500.drv gendrv.exe 

ibm5204.drv gendrv.exe 

jdl850.drv gendrv.exe 

dm309.drv gendrv.exe 

denx 150.drv gendrv.exe 

denx 150p.drv gendrv.exe 

broth9.drv genlib.dll dmcolor.dll broth9.hlp 
broth24.drv genlib.dll dmcolor.dll broth24.hlp 
canon130.drv genlib.dll canon130.hlp 
canon10e.drv genlib.dll canon10e.hlp 
starm24.drv genlib.dll dmcolor.dll starm24.hlp 
starm9.drv genlib.dil starm9.hlp 

Executable File Name Description 

NWPOPUP.EXE New Novell message pop-up 

ACCESS.EXE Handicap TSR 

CAN_ADEEXE Softfont installer Canon III 

GENDRV.EXE Generic Driver 

SF820.EXE Softfont installer Okidata 820 

SFFLEX.EXE Softfont installer Flex driver 
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Copyrights 


Microsoft and MS-DOS are registered trademarks and Windows and Information At Your Fingertips are 
trademarks of Microsoft Corporation. 


3+ is a registered trademarks of 3Com Corporation. 

Apple and Macintosh are registered trademarks of Apple Computer, Inc. 
Apricot is a registered trademark of Apricot Computers, PLC. 

AutoCAD is a registered trademark of Autodesk, Inc. 

Bitstream is a registered trademark of Bitstream, Inc. 

Canon is a registered trademark of Canon USA, Inc. 

Centronics is a registered trademark of Centronics Data Computer Corporation. 
COMPAQ is a registered trademark of Compaq Computer Corporation. 
CompuServe is a registered trademark of CompuServe, Inc. 


dBASE, dBASE II, dBASE III, and dBASE IV are registered trademarks and dBASE III Plus is a trademark 
of Ashton-Tate Corporation. 


Epson is a registered trademark of Epson America, Inc. 

Go is a registered trademark of the Go Corporation. 

hDC Memory Viewer and hDC Microapp Manager are trademarks of hDC Computer Corporation. 
Hercules is a registered trademark of Hercules Computer Technology. 

Hewlett-Packard is a registered trademark of Hewlett-Packard Company. 

IBM is a registered trademark of International Business Machines Corporation. 

Intel is a certified trademark of Intel Corporation. 

ITC Zapf Chancery and ITC Zapf Dingbats are registered trademarks of International Typeface Corporation. 
Kyocera is a registered trademark of Kyocera Corporation. 

Logitech is a trademark of Logitech, Inc. 

Lotus is a registered trademark of Lotus Development Corporation. 

Net/One is a registered trademark of Ungermann-Bass, Inc. 

Norton Utilities is a registered trademark of Peter Norton Computing. 


Novell is a registered trademark of Novell, Inc. 


Olivetti is a registered trademark of Ing. C. Olivetti. 

PageMaker is a registered trademark of Aldus Corporation. 

PCTools is a trademark of Central Point Software, Inc. 

PostScript is a registered trademark of Adobe Systems, Inc. 

Publisher’s Type Foundry is a trademark of ZSoft Corporation. 
QMS-ColorScript is a trademark of QMS, Inc. 

Qualitas is a registered trademark of Qualitas, Inc. 

RAMpage! is a registered trademark of AST Research, Inc. 

Sidekick and Quattro are registered trademarks of Borland Intemational, Inc. 
TOPS is a registered trademark of TOPS, a Sun Microsystems company. 
Toshiba is a registered trademark of Kabashiki Kaisha Toshiba. 

UNIX is a registered trademark of American Telephone and Telegraph Company. 
VAX, DEC, and DECnet are registered trademarks of Digital Equipment Corporation. 
VINES is a registered trademark of Banyan Systems, Inc. 

WordPerfect is a registered trademark of WordPerfect Corporation. 

WordStar is a registered trademark of WordStar Corporation. 

Wyse is a registered trademark of Wyse Technology. 


WYSlfonts! is a registered trademark of SoftCraft, Inc. 


Other names mentioned in this document are or may be registered trademarks of Microsoft 
Corporation or of their respective owners. 


